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ABSTRACT ' - 

The program planning guide for agricultural mechanics 
was written to assist Applied Biological and Agricultural Occupations 

(ABAO) teachers in enriching existing programs and/or to provide the 
basis for expansion of offerings to include additional materials for 
the cluster areas of agricultural power and machinery, structural and, 
conveniences^ mechanics skills, construction and maintenance, 
electrification, and soil/water management. Each guide includes the 
following components: an introduction (brief discussion of the 
subject matter); sample job titles and cluster areas (major job 
titles, D.O.T. numbers, O.E. numbers, and information about salaries, 
educational reguireoents, and career advancement opportunities); 
competencies for cluster areas and for job titles, stated as 
behavioral objectives; a core course outline (a representative sample 
of how a curriculum should be constructed, including references); 
sample teaching plans designed for one to five days in length 

(comprising cluster areas, unit titles,, problem areas, a brief 
introduction, student performance objectives, a detailed outline of 
instructional content, learning activities, special materials and 
eguipment, and student references). Also included are: specific and 
selected references; a brief description of school facilities; lists 
of equipment, supplies, and audiovisual materials; and a partial list 
of ways to increase teacher competencies'. (BP) 
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INTRODUCTION 

The Program Planning Guides were written to assist the 
Applied Biological and Agricultural Occupations teacher in 
enriching the existing programs and/or to provide the basis 
for expansion of <;^fferings to include an additional agricul- 
tural cluster^ area. For example, the current offering may 
be Agricultural Production with' Agricultural Mechanics, and 
* Agricultural Supplies and Services is to be added to the 
offerin^g. 

These guided are the result of a funded project 
coordinated by the Professional and Curriculum Development 
Unit, Division of Vocational and Technical Education, Board 
of Vocational Education and Rehcibilitation in cooperation 
with the Agricultural Industries Department, Southern Illinois 
University, Carbondale, during the FY 1975. The project was 
entitled "Development of Teachers' Guide and Studefit In- 
structional Materials for Seven Selected ABAO (Applied Bio- 
logical and Agricultural Occupations) Related Areas." The 
seven ABAO areas selected include: 

1; Agricultural Production - O.E* Code 01.0100 

© - .J 

2. Agricultural Supplies and Services - X).E. Code 
01.0200 

3. Agricultural Mechanics - O.E. Code 01.0300 



4. Agricultural Products - O.E. Code 01.0400 

5. Ornamental Horticulture - O.'E. Code 01.0500 

6. Agricultural Resources - O.E. Code 01.0600 

7. Forestry - O.E. Code 01.0700 

Major division, cluster area, and job titles were 
written with O.E,. numbers, and only an occasional reference 
to D.O.T. The O.E. code was selected in'that teachers in 
Illinois classify all of their students under this system. 

The provisions of the SIU/C-DVTE project provided an 
opportunity for participation from throughout the flJ-inois 
Applied Biological and Agricultural Occupations staff. Each 
member contlributed in his unique way, and they represent 
each of the four institutions which train DVTE staff, V.A^S., 
and ABAO teacKers in community colleges and high schools. 

The projects activities were coordinated by a Steering 
Committee. All major decisions on content, format, job 
titles, and final draft approval were the responsibility of 
the steering committee. - They spent considerable time, and 
effort in reviewing these guides. The steeri'ng -committee 
was composed of the following members: 



Name 



ABAO Project Contribution 



Mr. Lonnie Hart 

Assistant Coordinator DVTE 

Springfield, IL 62706 



Chairman-Steering Committee 



Mr. G.' D. Coil 

Head Consultant, ABAOt-DVTE 

Springfield, IL 62706 



Steering Committee 



6 



3 



Name 

Mr. .Allan Utech 
Consultant, ABAO-DVTE 
Springfield, XL 6 2706 

Dr. Ed Breese 
Agriculture Department 
Western Illinois University 
Macomb . XL 61455 ^ 

Mr. P. E. Cross 
ABAO Xnfc;tructor 
McLeansbcro Community Unit 
McLeansboro, IL 62859 

Mr. Kyle Wittier 
Coordinator, Ag Business 
Parkland College 
2400 West Bradley 
Champaign, XL 61820 

Dr. John' Matthews 
Head Vocational Agriculture 

Service 
434 Mumford Hall 
University of Illinois 
Urbana, XL 61801 

The project staff in alphabetical order .are as follows: 



ABAO Project Contribution 
Steering Committee 

Steering Committee 
Steering Committee 
Steering Committee 



Steering Committee 



Name 

Dr. Benton K. Bristol 
Associate Professor 
Department of Agriculture 
Illinois State University 
Normal, XL 61761 

Dr. William A. Doerr 
Assistant Professor and 

Assistant Dean 
School of Agriculture 
Southern Illinois University 

at Carbondale 
Carbondale, IL 62901 

Mr. Carl German 
Graduate Student 
Agriculture Education 
Southern Illinois Univeristy 

at Carbondale 
Carbondale, IL 62901 



ABAO Project Contribution 

Agricultural Mechanics Guide 
Author 



Forestry Guide Co-Author 



Agricultural Resources Co- 
Author ( 
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Name 

Dr. L, R. Hilterbrand 
Division Chairman 
Agriculture Resources 
Shawnee College Road 
Ullin, IL 62992 

Mr, Michael Marks 
ABAO Teacher 
Farina. LaGrove Community 
Unit 

Farina, IL 62838 

^ Mr. B. L, Rich 
Division Chairman 
Agriculture Department 
Lake Land College 
Mattoon, IL 61938 

Mr, Sam Robb 
ABAO instructor 
Pinckneyville Community 
Unit 

Pinckneyville, IL 622 74 

Mr, Roger Rossi, 
Applied Biological and 

Agriculture Occupations 
New Lenox, IL 60451 

Dr, Thomas Stitt 
Professor 

Agricultural Industries. 

Department 
Southern Illinois University 

at Carbondale 
Carbondale, IL 62901 

Dr, Richard Welton 
Assistant Professor ' ' 

Agricultural Industries ' 

Department ^ ^ 

Southern Illinois University 

at Carbondale 
Carbondale, IL 62901 



ABAO Project Contribution 

< 

Agricultural Resoui^peB Guide 
Co-Author 



Agricultural Supply and 
Service Guide Co-Author 

i 



Agricultural Projects Guide 
Co-Author 



Ornamental Horticulture 
Cp-Author 



Agriculture Supply and Service 
and Agriculture Products 
Guides Co-Author 



Co-Author of Agricultural 
Production 



Project Director, Agricultural 
Resources , Ornamental Horti- ..^r^r 
culture,- and forestry Co- \ ' ^ 
Author 



Dr, Eugene Wood Agricultural Production 

Professor and Chairman ' Guide Author and Principal 

Agricultural Industries Investigator of Project 

Department 
Southern Illinois University* 

at Carbondale 
Carbondale, IL 62901 
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Each guide includes the following compgnent parts. 
Introduction Unique ^consideration for the subject 
matter area. 

Samp3,e Job Titles , and Cluster Areas This includes 
information about salary, education requirements and career 
advancement opportunities. These job titles and cluster 
areas are coordinated with a br'ochure entitled " Applied 
Biological and Agricultural Occupations Career Directoiy " 
published by the Division of Vocational and Technical 
Education, 1035 Outer Park Drive, Springfield, IL. 

Competencies for Cluster Areas and Competencies for 
. Job TitlQS The competencies, stated in measurable terms, 
are presented by cluster areas and job titles. ^ , 

Core Course Outline The core course outline is a 
representative sample of how a curriculum could be cori- - , 
structed to present the program. 

Exemplary Teaching Plans This is a section which 
incorporates teaching plans for selected units in the out- 
line. Their function is to provide sample plans which the 
ABAO teacher may follow in developing his respective units. 

Reference The references are coded into the teaghing • 

plan and listed with their source in the reference section. 

» - 

School Facilities, Equipment, and Supplies This 
provides the ABAO teacher with a source for major items 
which will be required to operate the program. 

Audio Visual Materials This is a listing of currently 
available visual materials for use in teaching the respective 
subject matter areas. 

ERLC n 



Teachers Competencies and Training Available This is 
a brief review of sources where the teacher could secure 
additional skills to assist in delivering a quality program* 

These Program Planning Guides .Ve re prepared to improve 
the quality ^and increase the scope of Applied Biological ▼ 

\ 

and Agricultural Ocdupations offerings available in Illinois* 
The Guides can only b$ successful with your review, adap- 
tion, adoption/ and implementation* 



A 



ERIC 



10 



^ INTRODUCTION TO AGRICULTURAL MECHANICS 
PROGRAM PLANNING GUIDE 

For the purpo^gs of this program planning guide ^ 
agricultural mechanics will be understood to mean a com- 
bination of sxibject matter and activities designed to de- 
velop abilities necessary for assisting with and/or performing 
the common and important operations or processes concerned 
with the selection, operation, maintenance, and use of 
agricultural power, agricultural machinery and equipment, 
structures and utilities, soil and water management, and 
agricultural mechanics shop, including kindred sales and 
services. There is hardly a phase of agriculture in which 
mechanics does not play a significant role. 

The information provided fehould be helpful for all 
professional personnel in Illinois who have either direct 
or indirect respcnsibili^es for preparing high school 
students for employment in the agricultural mechanics fields 
Examples of such personnel are: instructors of applied 
biological and agricultural occupations (ABAO) , gi^dance 
counselors, high school administrators, vocational and 
technical education staff Members, and university teacher 
education faculty. ^ 
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There are many skills and understandings which are 
conunon to more than one area, of agricultural mechanics • 
Yet each atrea has its own unique applications and require- 
ments. Mindless applications of skills is something which 
mu«t be avoided 'by those who wish to succeed in agri,cultural 
mechanics. The reasons for doing things in particular ways 
are important to know, and proper technique and. correct 
sequence of operations can prevent serious* accidents, or 
even fatal results. . ^ * / ' ' . 

Agricultural mechanics job titles, n\imb6fs, and 
descriptions will seldom haye corresponding listings in 
the U.S. Department of Labor^^publications : Dictionary of 
Occupational Titles and Occupational Outlook Handbook . 
There will be many listings which will have relevance for 
the student preparing for an agricultural mechanics oc- 
cupation, however. Students may b^^either male or female. * 

In general, the educational arid -experieace background 
needed for an entry level job in agricultvUral mechanics 
will mean thfe acquiring of a broader range -of skills- and 
understandings than would be necessary for a corresponding 
job in other industries. While there can be highly special- 
ized jobs in agrrcul,tural mechanics, the greater need is 
much more likely to be for an individual who can dp quite 
a wide range of tasks rather well. , / 

Shops devoted entirely to small pngine repair are ^ 
quite common in' large urban centers. A large automobile 
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and truck dealership in a city may employ a mechanic who 
seldom works on anything but trucks (truck mechanic) and 
another whose time is mainly used for the front ends of 
automobiles (front end mechanic) • The implement and tractor 
dealership in a rural area, on the other hand, mky enploy 
only a few mechanics , .'and each may be expected to make com- 
prehensive^ repairs on both spark ignition engines and diesel 
engines, as well as on other parts of the tractor. They 
alsp^^n^^^jdOX^ on the various components of combines and other 
implements. 

Given appropriate instruction in the proper use of 
reference materials and otl;ier resources, the student should 
be able to: 

1. S^k information about job opportunities in agricultural 
mechanics in Illinois . 

2. Determine the competencies and requirements needed 
by persons to enter and advance in each specific 
job 

3. Discover the job for which, he has the greatest 
aptitude and interest 

,4. Develop a personal plan which will aid him in 

acquiring the competencies and meeting the require- 
ments needed for entry into that job 

5. Follow the procedure necessary to obtain a job 

6. Do the things which will enable him to succeed in 
the job 

rr 
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7. Identify higher level jobs which he might aspire 
to 

Curriculum guides and/or instructional materials from 
Arizona, Georgia, Illinois, Indiana, Iowa, Minnesota, 
Missouri, Nebraska, New Hampshire, New York, Ohio, PennsyL 
vania. South Carolina, Texas and Virginia were reviewed 
and provided useful 'insights for the development of this 
guide . 



SAMPLE CLUSTER AREAS AND JOB TITLES 

The cluster areas and job titles included in this guid^ a^e: 

Agricultural Power and Machinery \ J / 

Serviceman 
Machinery Setup M^n 
Parts Man 

Agricultural Structure and Conveniences 
Structure Salesman 
Crew Member 

Soil and Water Management for Agricultural Lands smd 
Public Recreational Areas 

.Conservation Technician 

Agricultural Mecheinics Skills 

Machinery Repairman 
Agricultural Construction and Maintenance 

Agriculture Structure Erector 
Agricultural Electrification 

Safety Technician 

/ 
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JOB DESCRIPTION 



MAJOR JOB TITLE: 
O.E. NUMBER: 
LOCATION: 

SALARY: 



EDUCATION: 



CAREER ADVANCEMENT: 



Serviceman 
01.030101 

Employed by agricultural equipment 
dealers in many areas of Illinois. 

Beginning salajry for high school 
graduate with no experience is 
usually an hourly wage of $3.00 
to $4.00. 

High school diploma required. 
Two-year degree from a community 
college desirable. 

Serviceman Trainee 
Serviceman 
Service Manager 
Owner 



MAJOR JOB TITLE: 
O.E. NUMBER: 
LOCATION: 

SALARY: 

EDUCATION: 

CAREER ADVANCEMENT: 



Machinery Setup Man 
01.030105 

Employed by agricultural equipment 
dealers in many areas of Illinois, 

Beginning salary for high school 
graduate with no experience is an 
hourly wage of $2.50 to $3^50. 

High school diploma desirable. 
Additional education enhances 
advancement opportunities • 

Machinery Setup Man Helper 

Machinery Setup Man 

Assistant Manager 

Memager 

Part Owner 

Owner 

12 

IG 
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MAJOR JOB TITLE! 
O.E. NUMBER: 
LOCATION : 

SALARY: 



EDUCATION: 



CAREER ADVANCEMENT: 



Parts Man 



01.030106 



Employed by agricultural equipment 
dealers in many areas of Illinois. 

Beginning salary for high school 
graduate with no experience is a 
wage of $3.00 to $4.00 per hour 
and a certain percentage of sales. 
The two-year community college or 
four-year university graduate 
whose training has emphasized 
agricultural power and machinery 
may expect a salary of between 
$7,500 to $8,500 per year plus 
commissions on sales made. 

High school diploma required. 
Two-year degree from a community 
college is desirable. B.S. Degree 
is helpful for advancement. 

Parts Man Trainee 
Parts Man 
Manager 
Owner 



MAJOR JOB TITLE: 
O.E. NUMBER: 
LOCATION: 

SALARY: ' 



EDUCATK 



Structure Salesman 
01^030205 

Employed by agricultural structures 
and conveniences dealers in many 
areas of Illinois. 

Beginning salary for high school 
graduate with no expedience is 
$5,600 to $7,600 per year plus 
sales commissions. 

High gchool diploma required. 
Two-year degree from a community 
college is desirable. B.S. Degree 
with an emphasis on agricultural 
structures and conveniences is 
helpful for career advancement. ^ 



14 



CAREER ADVANCEMENT: Structure Salesman Trainee 

S tructure Salesman 
Sales Manager 
Dealer 



MAJOR JOB TITLE: 
O.E. NUMBER: 
LOCATION: 

SALARY; 

EDUCATION: 

CAREER ADVANCEMENT: 



Crew Meinber 
01.030208 

Employed by agricultural structures 
and conveniences dealers in many 
areas of Illinois. 

Beginning salary for high school 
graduate with no experience is a 
wage of $2.50 to $3.25 per hour. 

4^gh school diploma desirable. 
Additional education is helpful 
for career advancement* 

Crew Member 
Setup Manager 
General Manager 
Part-owner of Dealership 
Full-Owner of Dealership 



MAJOR JOB TITLE: 
O.E* NUMBER: ] 
LOCATION: ' \ 

SALARY: 

c 

EDUCATION: 



Coivservation Technician 
01.030403 

Employed by Soil and Water Con- 
servation Districts in Illinois. 

Beginning salary for high school 
graduate with no experience is a 
wage of $2.50 to $3.50 per hour. ^ 

High school diploma required. 
Additional education is required 
for significant career advancement. 
Higher level positions are occupied 
by individuals holding the B.S. 
Degree. ' 
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CAREER ADVANCEMENT: Conservation Technician Trainee 

Conservation Technician 
Manager 

Coneervationis t 



MAJOR JOB TITLE: 
O.E. 'NUMBER: 
LOCATION: 



SALARY : 



EDUCATION: 



CAREER ADVANCEMENT; 



Machinery Repariman 
01.030501 

Employed by agricultural equipment 
dealers / independent repair shops, 
and service departments of ag- 
ricultural equipment wholesalers . 
and manufacturers in Illinois. 

Beginning salary for high school 
graduate with no experience is a 
wage of $3.00 to $4.00 per hour. 

High school diploma generally 
required. Two-year degree from 
a community college desirable. 

Machinery Repairman Helper 
Machinery Repairman 
General Shop Foreman 
Manager 
Owner 



MAJOR JOB .TITLE; 
O-.E. NUMBER: 



LOCATION ^ 



SALARY : 



EDUCATION: 



CAREER ADVANCEMENT: 



Agriculture Structure Erector 
01.030601 

Employed by agricultural con- 
struction and maintenance businesses 
in Illinois. 

Beginning salary for high school 
graduate with no experience is a 
wage of $2.50 to $3.50 per hour. 

High school diploma generally • 
required. Additional education 
is helpful for career advancement. 

Agriculture Structure Erector Trainee 
Agriculture Structure Erector 
On-site Supervisor 
General McUiager 
Owner 
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MAJOR JOB TITLE! 



Safety Technician — Agricultural 
Electrification 



O.E. NUMBER: 
LOCATION: 



SALARY: 



EDUCATION: 



CAREER ADVANCEMENT: 



01.030704 

Employed by service coitipanies, 
both public and private, in 
Illinois. Other employers are 
state cuid federal safety agencies 
and a wide variety of agricultural 
businesses. In some cases, the 
job is combined with other duties. 

Beginning salary for high school 
graduate with no experience is 
$5,500 to $7,500 per year. 

High school diploma required. 
Additional education necessary 
for significant career advance- 
ment, B,S. Degree required for 
higher level positions. 

Safety Technician Trainee 
Safety Technician 
Service Company Representative 
Service Company Manager 



t 
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COMPETENCIES FOR CLUSTER AREAS 



III, Agricultural Mechanics 

A, Agricultural Power and Machinery 
1. Selection 



The student will be able to: 



EE a. From a group of different makes ^ models^ 
^ and types of tractors commonly used 
in Illinois, pick out the one y/hich is 
best for a particular agricultural situ- 
ation according to Nebraska Tractor Test 
standards, American Society of Agricul- 
tural Engineers standards , size of 
operation involved, costs, types of 
uses to which the tractor will be put, 
dealer competence and reputation for 
service, owner abilities and prefer- 
^ ences, and related factors • 

EE b. From a group of different makes and 

models of small engines commonly used 
in Illinois/ pick out the one which 
is best for a particular agricultural 
situation according to information pro- 
vided by owners manuals, service manuals. 
Implement and Tractor Small Engines 
Manual, and reports from independent 
testing agencies • 



KEY ; EE-ESSENTIAL 
for ENTRY 
DA- DESIRABLE 
for ADVANCEMENT 



EE c. From a group of different makes and 

models of each category of agricultural 
implement or machine commonly used iii 
Illinois, pick out the one which is 
best for a particular agricultural 
situation according to American Society 
of Agricultural Engineers standards, 
size of operatioi) involved, costs, types 
of uses to which the unit will be put, 
dealer competence and reputation for 
service, owner abilities and prefer- 
ences, and related factors • 




17 



21 



r 



18 



DA From owner manuals^, list the special ^ 
features of different makes ^ models^ 
and types of tractors commonly used 
in Illinois. Determine the compara- 
tive value of the special features 
listed, and determine deficiencies by 
comparing with American Society of 
Agricultural Engineers standards. 
National. Safety fcounci^l recommendations, 
and specialized published information 
about the various components comprising 
the special features . 

DA e. Do the same as d (above) for a group 
of 'different makes and models of each 
category of agricultural implement or 
machine commonly used in Illinois* 

2 . Operation 

The student will be able to: 

EE a. Given any make, model, and type of 
tractor commonly used in Illinois, 
operate it safely and efficiently 
according to the standards established 
by the owner Is manual, the laws of 
Illinois, and the U. S. Department of 
Labor regulations on hazardous occupa- 
tions in^ agriculture. 

\ EE b. Do the same as a (above) for any 
agricultural implement or machine 
(including small engines) commonly 
used in Illinois.' 



DA c. Given owners manuals for different 

makes, models and types of tractors^ 
commonly used in Illinois, determine 
which provides the best information on 
an overall basis, which provides the 
most complete list of safety precautions, 
which has the best illustrations, and 
which is the easiest to use. 

DA d. Given owners manuals for a group of 
different makes and models of each 
category of agricultural implement or 
machine (including small engines) 
determine the same things as for c (above). 
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3. How They Work and Maintenance 

The student will be able to: 

EE a* Given the owner's manual,- Service 

manuals, and proper tools and materials 
for any make, model, and type of 
tractor commonly used in Illinois , ex- 
plain ^liow it works and perform the 
required maintenance jobs according to 
the information, directions and speci- 
fications found in the manuals and 
other appropriate references • 

EE b# Do the same as a (above) for any 
agricultural implement or machine 
(including small engines) commonly 
used in Illinois. 

DA c. Given owners manuals and other appropriate 
references for different makes , .models , 
and types of tractors commonly used' in 
Illinois, detenriine which 'provides the 
most complete and most easily understood 
"how they work" and maintenance infor- 
mation. 

DA d. Do the same as c (above) for agricul- 
tural implements or machines (including 
smal^ engines) commonly used dn Illinois. 

4. Testing and Analysis 

The student will be able to: 

EE a# Given any make, model, and type of 

tractor commonly u^ed in Illinois and 
the correct test equipment and testing • 
tools, determine the condition of the 
various tractor systems and components 
according to the standards established , 
by the test equipment and testinq tools 
manufacturers, owner's manual, general 
service manual, and special shop /service 
manual. 

(1) Analyze the results and accurately 
determine the correct actions to 
take 'as indicated by the tests, 
according to the standards es- 
tablished by the publications listed 
in a (above) . 
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EE Do the same as a and a (1) (above)- 
for any agricultural irtplement or 
machine (including small engines) com- 
monly used in Illinois. 

DA c. Given the. manuals listed in a (above) 
for different makes, models, and types 
of tractors commonly used in Illinois, 
determine (in thf^ case of each group) 
which provides the most complete and 
most easily understood testing an# 
analysis information. 

DA d. Do the same as c (above) for manuals 

of agricultural inplements or machines 
. (including small engines) commonly used 
in Illinois. 

5. Tune-up and Repair 

The student will be able to: 

EE a. Given any make, model, and type of 

tractor commonly used in Illinois, the ^ 
correct analysis of test results for 
that tractor, and the correct tune-up, 
servicing, and repair tools, perform 
the needed jobs to the specifications 
listed in the owner's manual, general 
service manual, and speciad shop ser- 
vice manual. 

EE b. Do the same as a (above) for any 

agricultural implement or macliine (in- 
cluding small engines) commonly used 
in Illinois. 

DA c. Given the manuals listed in a (above) 
for different makes, models, and types 
of tractors commonly used in Illinois, 
determitie (in the case of each group) 
which provides the most coitplete and 
most easily understood tune-up and 
repair information. 

DA d. Do the samq as c (abQve) for manuals 

of agricultural inplements or machines 
(including small engines) commonly used 
in Illinois. 
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6% Tool Identification^ Use and Safety 
Student will be able to: 

/h 

EE a. Given any tool in the agricultural 

power and machinery area of agriculturcil 
. mechanics^ identify it and use it cor- 
rectly and safely according to standards 
established ^by the tool manufacturer^ 
the National Safety Council, and 
standard agricultural mechanics jJub- 
lications on this subject. 

EE b. Given any tool in the agricultural 

power and machinery area of agriculturcil 
mechanics, identify it by all the nanes 
it might be called and name all the 
principal parts as well. The standards 
established by the tool manufacturer 
' and standard agricultural mechanics 
and industrial mechanics publications 
will be utilized in determining the 
accuracy of performance for this com- 
^ petency, 

7. Customer Relations 

Student will be able to: 

EE a. While employed in an agricultural power 
and machinery dealership, describe the 
organization of personnel in the various 
depariioents and the role of each person 
at ^ level of performance acceptable to 
the instructor. 

EE b. While working in the equipment sales 
department, assist the salesman in 
con5)leting the various equipment sales 
records used by the dealership at a 
level of performance satisfactory to 
the sales manager. 

EE c. While working in the service department, 
follow the instructions as outlined on 
a shop serivice ticket prepared by the 
service manager, conplete the time por- 
tion of tne ticket, and request addi- 
tional pacts from the parts department 
losing thexappropriate procedures to the 
satisfaction of the eitployer. 
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EE d. While working in the parts depdrtirent , , 
bin and store parts^, m$iintai'n inven- 
tory records, and cbn?^ete custoners'* 
parts orders with coiiplete accuracy as 
determined by the parts, manager or* em- 
ployer. . . 

EE e. While employed in an agricultural power 
and machinery dea]^rshipr pass a written 
examination with 90 percent accuracy 
which has been developed by the instruc- 
tor and personnel of the dealership. 



Note: There might be such a written 
examination about each department, 
and a ooiiprehensive examination about 
the entire business. 
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B, Ajgricultural Structures and Conveniences 

1. Farmstead Planning 

The student will be able to^• 

EE a. Given a specific existing family and^ 
farm situation, develop family and 
farm goals which can be achieved to 
a consJLderable extent by appropriate 
farmst'ead planning. The accuracy of 
the goals will be checked against the 
standards established by the Farms tead 
Planning Handbook , Micjwest Plan Service, 
Cooperative Extension Service publica- 
tions; United States Department of 
Agriculture publications, 

EE b. Given a set of family and farm goals, 
^ draw a farmstead plan to meet the guide- 

lines and specifications ' listed in the 
publications referred to in a (above). 

JSE c. Given' a list of common and technical 
^ terms related to farmstead planning, 

e35)lain their meanings and significance 
with 90 percent accuracy as measured by 
the list of approved answers developed 
from farmstead planning and related 
publications. 

2 . Structures ^ 

-The student will be able to: 

EE a. Give^f a conplete description of a * ' 
building and its surroiandings in an 
agricultural situation, correctly ap- 
praise its value for its current use 
according to standards established by 
"Appraising Farm Buildings," Vocational 
Agriculture Service; and Farmstead 
V Planning Handbook , Midwest Plan Service. 

^ EE b, GiVen a conplete description of a 

building and its surroundings in an 
^ agricultural situation, correctly de- 

termine two remodeling plans which will^ 
increase its usefulness according to 
standards established by the publications 
referred to in a (above). 
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e£ Given a nuinber of questions about 

materials, loads , designs, and agifi- 
cultural building construction, answer 
with 90 percent accuracy as measured by 
the list of approved answers developed 
from Structures and Environment Handbook , 
Midwest Plan Service; Engineering 
Applications in Agriculture by Bowers , 
Jones, and Giver; Cooperative Extension 
Service publications; Vocational Agri- 
culture Service sxib ject-mat,ter units; 
and ^information from manufacturers and 
trade associations. 

EE d. Given the proper equipment, tools, and 

materials, perform the common mechanical 
jobs associated with agricultural 
•structures efficiently and safely to 
standards indicated by generally ac- 
cepted agricxiLtural mechanics and in- 
dustjrial publications, 

EE e. Given a list of common and technical 

terms related to agricultural structures, 
explain their meanings and significance 
with 9 0 percent accuracy as measured by 
the list of apprbVed answers' obtained 
from agricultural mechanics and indus- 
trial publications. 

Conveniences 

The student will be able to: 

EE a. From a group of different plumbing tools 
and supplies, pick out the one in each 
category which is best for a particular 
agricultural plumbing situation accord- 
ing to standards established by generally 
accepted' agricultural mechanics and 
indtostrial publications. 

EE b. Given the proper plumbing tools and 

supplies, perform the common plumbifi^ 
jobs associated with agricultural plxutto- 
ing efficiently and safely to standards 
indicated by state and locals plumbing 
codes. 

EE c. Given a list of common and technical 
terms related to agricultural conven- 
iences, explain their meanings and 
significance with 90 percent accuracy 
as measured by the list of approved answers 
obtained from agricultural mechanics and 
industrial publications. 
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4* Tool Identification, Use, and Safety 

The student will* be able to: 

EE a. Given any tool in the agricultural^ 
structures and conveniences area of 
agricultural mechanics, identify it 
and use it correctly and safely ac- 
cording to standards established by 
•the tool manufacturer, the National 
Safety Council, and standard agricul- 
tural mechanics^ publications on this 
subject. 

DA b* Given any tool in the agricultural 
structures and conveniences area of 
agricultural mechanics, identify it 
by all the names it might be called 
and name all the principal parts as 
well. The standards established *by 
the tool manufacturer and standard 
agricultural mechanics and industrial 
mechanics pxiblications will be util- 
ized in determining the acc\iracy of 
performance for this competency. 
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C^6D. Soil and Water Management for Agricultural Lands 
and Public Recreational Areas 

1* Selection, operation and how equipitent and 
.machinery units work, maintenance, testing 
and analysis, tune-up and repair, and tool 
identification, use and safety 

The student will be able to: 

Similar objectives here as for agricialtural 
power and machinery area of agriculturcil 
mechanics. 

2. Agricultural Surveying and Land Descriptions . 
The student will he able to: 

EE a. Given the proper equipment, tools, and 
materials catalogs, select the best 
equipment, tools, and matei^ials for 
the particular set of circvans tances 
encountered in agricultural surveying 
and land description work to standards 
established by the Soil Conservation 
Service and the United States Department 
*^ of Agricvilture r 

EE b. Given the proper equipment, tools, and 
materials, perform the common agricvil'- 
tural mechanics jobs associated with 
agricultural surveying and land de- 
scription work to standards established 
by the Soil Conservation Service and 
the United States Department of Agri- 
culture. 

EE c. Given a list of questions about agri- 
cultural sinrveying axxd land description 
work, answer with 90 percent accuracy 
according to standards established by 
publications generally recognized as 
authoritative . 

EE d. ^ Given a list of common and technical 

terms related to agricultural surveying 
and land description work, explain their ■> 
meamings and significance with 90 per- 
cent accuracy as measured by the list 
of approved answers obtained from pub- 
lications generally recognized as 
auth o r i tat i ve . 
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3. Terracing ' , , 

The student will be able to: 

Similar objectives here as for agricxiltural 
s\irveying and land descriptions (above) . 

4. Grass Waterways 

The student will be able to: 

Similar objectives here as for agricultural 
surveying and land descriptions (above) . 

5. Land Drcdnage 

The student will be able to: 

Similcir objectives here as for agricultural 
surveying and land descriptions (above) . 

6 . Farm Ponds 

The student will be able to: 

Similar objectives here as for agricultural 
surveying and land descriptions (above) • 

7. ^ Estimating Costs 

The student will be .able to: 

EE a. Given the specifications for any soil 
and water management for agricultural 
lands cuid public recreational areas 
job^ estimate the total cost with 90 
percent accuracy as raeas\ired by the 
most accurate and recent infoirmation 
available from the local Soil and Water 
Conservation District or other author! ta 
tive source • 
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TSgf iiiultU2fai" Ms^ch^ — 

!• Planning, Equipping and Maintaining an 
Agricultural Shop 

The student will be able to: 

EE a. Given a particular situation requiring 
either a con5)letely new agricultural 
shop or extensive replanning, etc, , of 
a present inadequate one, and approp- 
riate references, draw up a conprehensive 
plan for establishing, equipping and 
maintaining a good shop as ineasured 
by information in the Farmstead Planning 
Handbook , Midwest Plan Service, and 
other references listed in the refer- 
ences section of this program planning 
guide. 

EE b. Given a list of questions about planning, 
equipping and maintaining an agrigul- 
tural shop, answer with 90 percent 
accuracy according to standards and 
information provided by publications 
generally recognized as authoritative. 
Authoritative references are listed^ 
under each section of the core course 
outline. 

EE c. Given a list of common and technical 
terms related to planning, equipping, 
and maintaining an agricultureuL shop, 
explain their meanings and significance 
with 90 percent accuracy as measured 
by the list of approved answers developed 
from authoritative publications, 

2. Making and Reading Sketches, Plans and Drawings 

The student will be able to: 

EE a. Given the proper tools and equipment, 
prepare a sketch, plan^ or drawing of 
a particular object as ' specified, to 
standards established by Engineering 
Drawing by Zozzora. 

EE b» Given an engineering drawing, be able 
to 'read and interpret it according to 
standards established by the pxablications 
listed in this section of the core course 
outline. 
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EE c. Given a list of questions about making 
and reading sketches, plarts and draw- 
ings, answer with 90 percent accuracy 
according to standards and information 
provided by the publications listed in 
this section of the core course out- 
line, 

EE d. Given a list of common and technical. 

terms and symbols related to makingr 
and reading sketches, plans and draw- 
ings, explain their meanings and sig- 
nificance with 90 percent accuracy as 
measured by the publications listed in 
this section of the core course outline. 

Arc Welding 

The student will be able to: 

EE a. Given a particular situation and ap- 
propriate catalogs, select the best 
equipment and supplies for arc welding 
to* standard^ established by the local 
power supplier and publications listed 
4n this section of the core course out- 
• line. 

EE b. Given a specified shop exercise, repair 
job, '""or project and the correct equip- 
ment and supplies, perform the arc 
welding, operations necessary to meet 
the specifications. Setting up and 
maintaining equipment exercises are 
included as well as the actual welding 
of metal, cutting of metal, etc. Do 
this in an efficient and safe manner 
according to the standards established 
by the publications listed in this 
section of the core course outline. 

EE c. Given a list of questions about arc 

welding, answer with 90 percent accuracy 
as measured by the list of approved 
answers obtained from the publications 
listed in this section of the core course 
Outline. 

EE d. Given a list of common and technical 

terms and symbols related to arc welding, 
explain their meanings and significance 
with 9 0 percent accuracy as measured by 
the list of approved answers obtained from 
the publications listed in this section 
of the core course outline. 



33 



30 



EE e. Given any tool in the arc welding area 
of agricultural mechanics/ identify it 
and name its principal parts correctly, 
and use it efficiently and safely ac- 
cording to standards established by the 
tool manufacturer and the publications- 
listed in this section of the core course 
outline. 

Oxyacetylene Welding 

The student will be able to: 

Similar objectives here as for arc welding 
(above) . 

Metal Inert Gas (MIG) Welding 

The student will be able to: 

Similar objectives here as for arc welding 
(above) , except there is only one publication 
listed in the MIG section of the core course 
outline. ^ 

Tungsten Inert Gas (TIG) Welding 

The student will be able to: 

Similar objectives here as for arc welding 
(above) , except there is only one publication 
listed in the TIG section cf the core cotirse 
outline. 

Objectives related to the solving of possible 
problems with the equipment are more in^Jortant 
with the more coitplicated MIG and TIG welding 
equipment than is the case for either arc or 
oxyacetylene welding equipment. 

Soldering in Agriculture 

The student will be able to: 

EE a. Given a particular situation and ap- 
propriate catalogs, select the best 
equipment and supplies for soldering 
to standards estciblished by manufac- 
turers and Soldering for Home, Farm, 
and Shop by Vocational Agriculture 
Servi ce. 
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EE-b. Given a- specified shop e^rcdsey repair 
job, or soldering project and the cor- 
rect equipment and supplies, perform 
the soldering skill necessary to meet 
the specifications. Do this in an ef- 
ficient and safe manner according to 
standards established by manufacturers 
and the publication listed in a (above) . 

Similar objectives for c, id, and e as for arc 
welding. 

Agricultural Metal Work 

The student will be able to: 

EE a. Given a particular situation and ap- 
propriate catalogs, select the best 
equipment and supplies for cold and 
hot metal work to standards established 
by manufacturers and the publications 
listed in the cold metal and hot metal 
sections of the core course outline. 

Similar objectives for b, c, d, and e as for 
arc welding. 

Tool sharpening and Fitting 

The student will be able to: 

EE a. Given a particular situation and ap- 
propriate catalogs, select the best 
equipment and supplies for tool sharp- 
ening and fitting to s tandards ,^s tab- 
Isihed by manufacturers and the pub- 
lications listed in this section of 
the core course outline. 

Similar objectives for b, c, d, and e as for 
arc welding. 

Woodworking — Hand and Power Tools 

The student will be able to: 

EE a. Given a particular situation and ap- 
propriate catalogs,: select the best 
equipment and supplies for woodworking 
with hand and power tools to standards 
established by manufacturers and the 
publications listed in this section of 
, the core course outline* 



32 



STmTar objectives for~b, cr~3'f and e as for 
arc welding. 



Note: Although only "a particular situation" is mentioned 
under various headings, the intent is to have several (soinB- 
tiroes many) practical situations, depending upon the cir- 
cumstances. The same is true for "a specified shop exercise^ 
repair job, or project." 

Even though some published standard of performance generally 
is available for judging how well a student has mat an ob- 
jective, the agricultural mechanics instructor is the one 
who must make the coitparison or at least help the student 
make the coitparison. In cases where a published standard is 
not available, the instructor's judgment (or the coitbined 
judgment of the student and the instructor) is likely to be 
the most reliable evaluation. 

It should be remembered that the subjective judgment of 
another authority can be valuable in determining how well 
objectives have been accomplished. A professional welder, 
for exaxaple, could be of considerable help in judging a 
welding project's quality. 
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Agricultural Construction and Maintenance 

1 . Water Supply System 

The student will be able to: 

EE a. Given a specific existing family and farm 
situation, draw a plan for a water supply 
system conplete with a list of specifica- 
tions for purchasing needed conponents 
according to the laws and regulations of 
the area and Private Water Systems , Mid- 
west Plan Service. 

EE b. Given a plan for a water supply system, 

perform the conunon agricultural mechanics 
jobs necessary for installing the system 
according to the state Csodes, local codes, 
laws and regulations of the area, and in- 
formation furnished by the publication 
referred to in a (above) • Use. proper pro- 
cedures and safety practices. 

EE c. Given a description of a water supply sys- 
tem, develop a plan for correctly maintain- 
ing it according to the ststndards estab- 
lished by the publications listed in this 
section of the core course outline. 

EE d. Given a number of questions about the 

various parts of a water-supply system and 
facts relating to the selection, installa- 
tion, and maintenance of the system, answer 
with 9 0 percent accuracy as ineasured by the 
list of approved answers .developed from the 
publications listed in this bection of the, 
core course outline. \ 

EE e. Given a list of common and technj^cal terms 

related to Water supply systems , \e^ lain 

their .meanings and significance w:i.th 90 

percent accuracy as measured by the list 

of approved answers developed from the 

^publications listed in this sectlion of 

the core course outline. - 
p » 

2. Waste Disposal System 

The student will be able to: 

Similar objectives here as for water supply (above) 
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Grain-Peed Handling for Livestock and Cash-Grain . 
Farms 

The student will be able to: 

Siirdlar objectives here as for water supply (above) 

Estimating Costs 

The student will be able to: 

EE a. Given the specifications for any agricul- 
tural construction and maintenance job, 
estimate the cost with 90 percent accuracy 
as measured by comparison with similar jobs 
completed in the area most recently. 
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G. Agricultural Electrification 

1. Electrical Hazards on the Farm 
The student will be able to: 

EE a. Given proper inspection forms, inspect 

any farm (or other agricultural location) 
for safety hazards and maks appropriate 
recommendations for tiie correction of any 
hazards found according to the standards 
established by the publications listed in 
this section of the core course outline* 

EE b. Given a number of questions about electri- 
cal hazards on the farm and at other . agrir 
cultural locations, answer with 9 0 percent 
accuracy as .measured by the list of ap- 
proved answers obtained from the publica- 
tions listed in this section of the core 
course outline, 

EE c. Given a list of common and technical terms 
and syitibols related to electrical hazards 
on the farm, explain their meanings and 
significance with 9 0 percent accuracy as 
measured by a list of approved answers 
obtained from the publications listed in 
this section of the core course outline* 

2. Planning for Electrical Wiring 
The student will be able to: 

EE a. Given a specific existing family' and farm 
situation, draw an electric wiring plan 
coirplete with ,a list of all devices and 
materials needed according to National 
Electrical Code and local electrical code 
standards. 

lar obje^ctives for b and c as for electrical 
azards on the farm (above) • »^ ^ 
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Electrical Wiring Procedures 

The student will be able to: ' ^ 

EE a. Given the proper equipment, tools, and 
supplies, perform the common mechanical 
jobs associated with electrical wiring 
efficiently and safely to standards estab- 
lished by the National Electrical Code^^ 
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. local -eljMirical_aojie_,__and^-J^ publica- 

tions listed in this section of the core 
course outline. 

Similar objectives for a and b as for electrical 
hazards on the farm. 

4l Applying Electrical Controls in Farm Production 

The student will be .able to: 

EE a. Given the proper equipment, tools, and 
supplies perform the mechanical jobs 
associated with the application of elec- 
trical controls in farm production effi- 
ciently and safely to standards established 
by the National Electrical Code, local 
electrical code, a^d the publications 
listed in this section of the core course 
outline. 

Similar objectives for a and b as for electrical 
ha'zards on the farm, 

5. Residential and Farm Electric Motors ' - 

The student will be able to: 

EE a. Given the proper equipment, tools,- and 
supplies, perform the mechanical jobs 
associated with the residential and farm 
use of electric motors efficiently and 
safely to standards established by the 
National Electrical Code, local electrical 
code, and the publications listed in this 
section of the core course outline. 

\ similar objectives for a and b as for electrical 
\ hazards on the farm. 
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COMPETENCIES "FOR JOB TITLES 



III. Agricultural Mechanics 

A. Agricultural Power and Machinery 
• Serviceman 
1. Selection 

The student will be able to: 



J 



EE a. Given a make^r model, and type of tractor 
•commonly used in the c3(mmunity^ operate 
it correctly and safely following pro- 
, cedures provided by the'owner's manual, 
as measured by his ability 'to pass^a 
wr itten^examijiation and practical te^t 
^ith 9 0 percent acciaracy, 

'The written examination and practical test 
are described in Safe Tractor and Farm 
Machinery Operation availaBle from the 
Illinois Curriculum ManageiT)ent Center, 
State of Illinois, Division of Vocational 
and" Technical Education, Springfield. 

EE b. Given a make,^ model, ,and type of tractor 
commonly used, in the community, needed 
equipment, tools, materials, and inspec- 
tion forms, cle^n >and^ inspect it to de*y 
termine servicing nobs which need to be . 
performed. Do thi« with 9 0 percent ac*- 
curacy to stemdards established by the 
^ owner's manual, general service manual, 

and special shop service manual.^ 



KEY: 

EE-ES'SENTIAL FOR 
ENTRY . 

DA- DESIRABLE FOR 
ADVANCEMENT 



EE c. Given a service job which needs to be per- 
formed on a make, model, and type of trac- 
tor commqtnly used in the community, perform 
the job to t|(^e specifications found in the 
owner's manual, general service manual, 
and special shop service manual to 100 per- 
cent accuracy. ^ 

Exanples of service jobs are: replaceittent 
and adjustments of carburetor, fuel pump, 
water punp, and distributor; replacement 

.41 ' • 
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EE d. 



EE e. 



V- 



EE f. 
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and adjustnvent of dis:i:ributor breaker points 
and generator brushes; cleaning spark plug 
electrodes with sandblasting machine and 
setting spark plug gap using a feeler gauge 
packing front wheeL bearings; charging 
battery? complete lubrication. 



Shown a cut-away view 
numbered, identify th 
9 0 percent accuracy: 
push rods, crankcase 
valve, intake valve, 
piston pin, cylinder, 
necting rod bearing, 
camshaft and cams, oi 
fan belt, water puitp. 



of engine with parts 
e following parts 'with 

valve housing, valve 
breather, exhaust 
piston rings , piston, 
connecting rod, con- 
flywheel, clutch, 
1 pump, crankshaft, 
fan, and thermostat. 



Shown a tractor system with parts numbered, 
identify the parts with 90 percent a<2curacy 
according to the manual for that tractor. 

An example is the ignition system with the' 
following parts: 



3park plugs ^ 
spark plug terminals 

on spark plug cables 
spark plug cables 
primary cable|(||^ 
s eco ndary cab lei||< 
secondary cabl6 coil 

nfp^le 
secondary cable 

terminal to the coil 
ignition coil 
^ coil claiT^) 
drive housing 



housing plan 
drive housing 

clip 
stud 

housing gasket 
shaft busing 

(rear) v' * 

oil tube tee 
oil ti:ibe 
distributor 
distributor gasket 
distributor clasp 
distributor nipples 

on spark plug cables 



Shown a tractor component with parts num^ 
bered, identify the parts with 90 percent 
accuracy . ^ 

An example is the fuel filter with the 
following parts: 



filter valve 
filter head 
bowl gasket 



filter element 
or screen 
bowl 



bowl bail 
jam nut 



The owner's manual or service manual for 
the particular tractor will furnish the 
information against which the accuracy of 
the student be determined. 
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EE'g. Given a diagram of a tractor system or 
part of a system, ejq^lain the overall, 
fxmction and the functifcin of each coirpo- 
nent in the system acco^^ding to informa- 
tion in the relevant references listed in 
the references section d'f this, program 
planning guide. 

V An exair^Jle is the basic starting circuit 

which starts the engine. Thd circuit con- 
sists of a. battery, a starter switch^ a 
motor switch, and a starting motor. The 
battery supplies energy fur the circuit. 
The starter switch activates the circui^t* 
The motor switch engages the motor drive 
with the engine flywheel. The starting 
motor drives the flywheel to stsurt the 
engine. ^ 

EE h.^ Given any tool in the agricultural power 

area of agricultural mechanics, identify . 
it and use it correctly and safely accord^ 
ing to standards established. by the rele- 
vant references listed in the referfences 
section of this prc/gram planning guide. 

DA i. Given any tool in tn^-^^ri cultural power 
area of agricultural mechanics, identify 
it by all the' names it is known by and 
name all the principal parts as well. 

The standards established by the relevant 
references listed in the references sec- 
tion o'^ this program planning guide will 
be used to determine the accuracy of per- 
formance for this 00115)6 tency. 

Note: Unless otherwise stated, the stand- 
^ ard of student performance will be at the 

90 percent level. 

2. Agricultural Machinery 

The student will be able to: ' 

r 

EE a. Given any agricultural machine comnonly 

. used in the community, operate it correct- 
/ , ^ ly and safely following procedures pro- 

''^^ vided by the owner's manual, as measured 

f by his ability to pass a written examina- 
tion and practical test with 50 percent 
accuracy. 
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The written exartdnation and practical test 
are ctescribed in Safe Tractor and Farm 
Machinery Operation , previously referred 
to under agricultural power. 

Examples of agricultural machinery aj:e: 
moldboard plow, com picker, combine, 
forage har ves ter , mower , baler , crop 
dryer, manure spreader, and vertical 
auger. 

EE b. Similar objective as for 2 under agricul- 
tural power. 

EE c. Similar objective as for 3 under agricul- 
tural power. 

* Examples of agricultural machinery service 
jobs are: replace a plow share; remove 
and replace worn ring and ^pinion gBars on 
a four-row corn planter, and time the gears; 
replace knife sections on the cutter bar of 
a mower; replace the guard or ledger plates 
on the cutter bar of a mower; lubricate the 
combine completely. 

EE d. Shov/n, picture or .diagrammatic view of an 
agricultural machine with parts numb^rred, 
identify the parts with 9 0 percent accuracy 
according to the. owner's maniial and serv- 
ice manual^ for that machine. 

The principal units of a combine, for 
example, are: cutting unit, or header; 
feeding unit; threshing unit; Separating 
unit; cleaning unit; graia-handling unit; 
hydraulic controls; propulsion drive in 
cas^ of self-propelled combine. 

Each of the principal units have major 
parts. The major parts of the cutting 
unit, or header, for exaitple, are: the 
reel, the ^ividers , and the cutter bar 
and auger. 

EE e. Shown an agriculture^ machine principal 
unit or major part with principal parts 
numbered, identify the numbered parts 
" with 9 0 percent accuracy according to the 
owner's manual and service manual for 
that machine. 
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For exanple, the cutter-bar asseirfSly is a 
principal unit for a field mower. This 
assembly includes the cutter-bar^ guards^ 
ledger plates, knives, wear plates, knife 
clips, hinge pins, knife head, inner shoe, 
outer shoe, swath board, and stick. 

EE f. Given a diagram of^^an operating cycle or 

similar operation for a particxilar machine, 
explain the function of each principal \init 
and its major parts. 

For exanple, a principal unit of a combine 
is the cutting unit, or header. The reel 
briefly holds the crop against the guards 
until the knives cut the steins, and then 
it sweeps the cut material onto the plat- 
form. The dividers separate the standing 
grain and define the swath to be cut. They 
assist in picking up grain which is not 
standing and gather and guide the standing 
and other grain to the cutter bar which 
has the reciprocating knivBs to cut the 
stems of ^e grain. The auger delivers 
" the grain to the feeder. 

Similar objectives here as for the last two list^ 
imder agricultural power. 



Machinery Setup Man 



The student will be able to: / 

EE a. Given knocked-down agricultural machines^, 
proper tools, and instructions for as- 
sembly, inspect for missing parts and 
assemble according to instructions • Do 
this to 100 percent acctiracy as measured 
against the instructions provided. 

EE b. Given assembled agricultural machines, 

proper tools, supplies, and instructional 
manuals, make initial adjustments and pro- 
vide pre-de livery service to 100 percent 
accuracy as measured against the instruc- 
tions provided. 
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EE c. Given assembled agricultural machines^ 
proper equipitent^ tools ^ supplies^ and 
directions V load^ deliver, and unload the 
machines at the proper customer location 
with no damage to the machines, 

EE d. Given any tool regularly used in assembling 
agricultural' machines, i'^dentify it and use 
it correctly and safely according to stand- 
ards established by the tool manufacturer 
and relevant references listed in the re?- 
erences section of tfiis program planning 
\ guide. 



Parts Man 



The student will be able to: 



EE a. Given any of the common agricultural power 
and machinery parts commonly stocked by a 
dealer in the area, identify them and look 
up the code jiuiribers in appropriate parts 
Imanuals, Do this to 100 percent accuracy. 
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EE b. Given an order for a particular part, go 

to a 'coded storage bin and get the desired 
part with 100 percent accuracy. If the part 
is not available, order it correctly. 

EE c. Given an order of parts from the manufac- 
turer or o^her source of supply, check 
them for defects, code them, and store in 
coded storage bins with 100 percent ac- 
curacy. ' 

EE d. - Given the procedures to be used and the 

necessary forms, charge customers and the 
service department for parts, make dut 
appropriate bills, and collect money to 100 
percent accu25acy. 

EE e. Given ^the proce4ures to be used and the 

necessary forms, keep a running inventory 
of parts on hand, parts ordered, and parts 
that should be ordered. \ 
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EE f • Given defective parts returned to the ' 

parts department by customers or mechanics 
in the/ service department, check and de- 
termine the cause of defects in order to 
make refunds and to return defective parts 
to the factory for exchange. 

DA g. Given a valve grinding or similar machine, 
be able to operate it correctly and safely 
according to the manufacturer's directions. 

DA h. Given the proper equipment, tools, and 

materials, create attractive merchandise 
displays which conpare favorably with 
san5)le professional displays in the area. 

Note: It will be necessary for the stu- > 
dent who wishes to be a parts man to work 
in a dealership. His work can then be 
measured against that of the best full- 
^ time parts iricin enployed by the business. 



Structure Salesman 



The student will be able to: 

EE a. While working in the agricultural struc- 
tures business, hamdle the oSjections and 
con^laints of a customer to the satisfac- 
tion of the instructor and/or eirployer. 

EE b. While working in the agricultural struc- 
tures business, fill oiit the appropriate 
sales forms used by the business to the 
Satisfaction of the employer. 

EE c. While working in the agricultural structures 
business, create attractive sales and dis- 
plays to the satisfaction of the instructor 
and eirployer. 

EE d. While working in the agricultural struc- 
tures business, meet prospective customers 
and conduct sales presentations to the 
satisfaction of the teacher and eitployer. 
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EE e. Pass a written exaitiination with 90 percent 
accuracy on salesmanship and the agricul- 
^ tural- structures business. The questions 
and answers will be. developed cooperatively 
by the instructor and personnel ^from the 
agricultural structures busineps. 



Crew Meniber— Agricultural Structures 



The student will be able to: 

EE a. While working for an agricultural struc* 
tures business, perform all the tasks 
assigned efficiently, proitptly, and safe- 
ly to standards established by his instruc- 
tor/ immediate supervisor, and eitployer* 

EE b. While working for an agricultural struc- 
tures business, asseitible pref cJ^ricated 
structures from plans and written instruc- 
tions provided. Do this to the satisfac- 
tion of the instructor, immediate super- 
visor, and customer. 

EE c. *Pass a written examination with 90 percent 
accuracy on the construction phase of the 
agricultural structures business. The 
questions and answers will be developed 
cooperatively by the instructor and per- 
sonnel from the construction phase of the 
business. 

DA d. While working for an agricultural struc- 
tures business, determine the highest -pay- 
ing and potentially most satisfying job 
for which it is possible to qualify. De- 
sign an overall/ written, specific plan 
with tentative deadlines for qualifying 
for the job to the satisfaction of the in- 
structor. 
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Conservation technician 



The student will be able to: 

EE a. While working for the Soil Conservation 
Service and given handbooks, manuals, 
technical specifications and policy memo- 
randa for guidance, assist landowners and 
operators individually and in groijps to 
develop conservation plans and get them 
accepted for cost sharing payments. Do 
this to the satisfaction pf the instructor 
and immediate supervisor. 

EE b. While working for the Soil Conservation 
Service and given handbooks, manuals, 
technical specifications and policy memo- 
randa for guidance, assist landowners and 
operators individually and in groups to 
establish conservation practices in accord- 
ance with conservation plans. Do this to 
tlxe satisfaction of the instructor and 
iiranediate, supervisor. 

EE c. While working for the Soil Conservation 
Service and given handbooks, manuals, 
technical specifications and policy memo-' 
randa for guidance, assist landowners and 
operators and review plans for solving 
and determine the assistance required from 
the Work Unit of the Soil Conservation 
Service. Do this to the satisfaction of 
the instructor and immedjiate supervisor. 

Assistance is provided in the following 
^ areas an(f others : terraces, waterways 

(which involve stabilization structures 
and drain tiles), ponds, dry dams, sur- 
face drains, and contouring. 

EE d. While working for the Soil Conservation 
Service and given prescribed record and 
report forms, fill in required information 
pertaining to time spent and progress ac- 
conplishments to standards prescribed by ' 
the Soil Conservation Service and with the 
accuracy and proitptness demanded by the 
immediate supervisor. 
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EE e. While working for the Soil Conservation 
Service and given various written and 
verbal guidelines, maintain good working 
relationships with ^agency personnel , or- 
ganizational leaders, contractors, and 
others while perforining duties. Do to 
the satisfaction of supervisor. 

Exaitples of duties are: preparing the 
application reports for district board 
meetings and attending regular meetings; 
assisting with gathering data and conduct- 
ing tours, meetings, and demonstrations as 
scheduled in the district work plan and 
work undt annual plan of operation? gath- 
ering data for news releases and preparing 
drafts of news releases; assisting on 
county defense and radiological monitoring 
functions; assisting with training func- 
tions. 

EE f . While working for the Soil Conservation 
Service and given equipment and machine 
check forms, make necessary checks and 
Report to the supervisor the need for 
preventive maintenance and correction of 
an^ safety hazards at any plac^ in the 
entjire operation. Do this to the satis- 
faction of the instructor and iinmediate 
super visor. 

Examples of equipment and machines util- 
ized in soil and water management for* ag- 
ricultural lands and public recreational 
areas are: 

(1) Earthmoying — grader, backhoe, 
scoop, and bulldozer 

(2) Drainage ~ ditching machines, 
subsoiler, and tile setter 



(3) Irrigation — overhead, alxaminum 
tubing, plastic tubing, and puitps 

(4) Powered outdoor recreation eqiiip-' 
ment — outboard marine engines, 
snowmobiles, snow cats, *golf carts, 
ski lift equipment, snowmaking 
equipment, and hoists 

(5) Specialized conservation and for- 
estry equipment — chain saws, 
skidding equipment , loaders , and 
sc\al)a equipment 
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EE g. Pass a written examination with. 90 percent 
accuracy on the job of a conservation tech- 
nician. The questions and answers will be 
C developed cooperatively by the instructor 
^Hand Soil Consenvation Service personnel. 



Machinery repairman 



The student will be able to:- 

EE a. Given the proper equipment, tools, and 
supplies, perform the common machinery 
repair jobs associated with arc welding, 
oxyacetylene welding, metal inert gas 
welding, tungsten inert gas welding, and 
soldering efficiently and safely to stcind- 
ards established by the publications listed 
in this section of the core course outline. 

EE b. Given the proper equipnent, tools, and 

supplies, perform the common machinery re- 
pair jobs associated with cold metal work, 
hot metal work, and woodworking effici^ently 
and safely to standards established by the 
relevant publications listed in this sec- 
tion of the core course outline. 

EE c. Given a hand tool which need:* sharpening 

or fitting, recondition it efficiently and 
safely to the point where it is,, for, all 
practical 'purposes , as useful as when it 
was new. Do this to standards established 
by the relevant publications listed in this 
section of the core course outline. 

EE d. Given a piece of equipment or a hand tool, 
be able to identify it correctly and, ex- 
plain its correct and safe use to stand- 
ards established by the relevant publica- 
tions listed in this section of the core 
course outline • 

EE e. Pass a written examination with 90 percent 
accuracy on the job of a machinery repair- 
man. The questions and answers will be 
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developed cooperatively by the instriictor 
* and a good machinery repairman with sev- 
eral years of experience. 

EE f* Given any piece of equipment or a hand 

tool which a machinery repairman comanonly 
uses, identify it *by^ all the names it is 
known by and name all the principal parts 
as well. The standards established by the 
tool manufacturer and relevauit publica- 
tions listed in this section of the core 
course outline will be utilized in deter- 
mining the accuracy of performance for 
this conpetency. » 



Agricultural structure erector 

ir 

*rhe student will be able to: 

EE a. While working for an agriculture construc- 
tion arid maintenance business, given the 
proper manuals, written, and verbal direc- 
tion3 — and provided the coitponents and 
tools needed — construct (erect) either 
a part of or an entire structure. A 
grain- feed center is an exanpl'e of such a 
^ structure. Do this to the standards es- 

tablished by appropriate engineering prac- 
tices auid , specifications publications. 

EE b. While working for an agriculture construc- 
tion and maintenance business, given the 
proper manuals, written, and verbal direc- 
tions — determine the special^ safety 
shielding which must bei fabricated and in- 
stalled by either the dealer or the cus- 
tomer. Do this to the standards estab- 
lished by appropriate National Safety 
Council publications and professional pub- 
lications which provide the required in- 
formation cdDOUt engineering practices and 
specification's. 
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Note: Materlalp'^flow systems are generally 
built up on the farm. It is important that 
such equipment as this have safety shields 
to protect the operator. Since different 
manufacturers' equipment may be linked, it 
is inpossible for them to prefabricate the 
needed shielding. 

While working for an agriculture construc-r 
J:>ion and maintenance business, given a ^ 
problem or problems in special safety 
shielding, assist the per;sonnel who will 
fabricate the shielding with a design for 
the shielding which will result in maximum 
convenience and safety. Do this to the 
satisfaction of the instructor, dealer, 
and customer. 

EE d. While working for an agriculture construc- 
tion and maintenance business, given spe- 
cially designed safety shielding, install ' 
it in an efficient and safe manner. Do 
this to the satisfaction of the instructor 
and the dealer, 

EE e. Pass a written examination with 90 percent 

accuracy on the job of an agriculture struc- 
ture erector. The questions and answers 
will be developed cooperatively by the in- 
structor and personnel from the agriculture 
construction^ and maintenance business. 
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Safety Technician ~ Agricultural Electrification 



The student will be able to: 

EE a. Given the proper check sheets, correctly 
check the procedures used by electricians 
who install, repair, test and maintain 
electrical equipment and fixtures. Do 
this to the satisfaction of the instruc- 
tor cind local electrical inspector. 

EE b. Given the National Electrical Code and 
local electrical code andvproper test 
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equipinent, inspect the conpleted electrical 
' installations, rep^Ars which have been made, 
and maintenance tasks which have been per-- 
formed. Fill out the appropriate report 
forms to the satisfaction of the instructor 
and loc^l electrical inspector. 
♦ * 

EE CI Pass written and practical examinations 
{ with 90 percent accuracy. The written 
^ examination and practical performance 

examination will be devised by the instruc- 
tor ^nd local electrical inspector. 

Example^ of areas of knowledge necessary 
for the safety technician are: '.Phe Under- 
writers* Laboratories, The National Elec- 
trical Code, the local electrical code, 
electrical test instruments , Occupational 
Safety and Health Act Rules and Regula- 
tions, reading of electrical diagrams, and 
^ 'reading and understanding of technical 
literature . 
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EXEMPLARY TEACHING PLT^S 



Agricultural Mechanics 

A. Agricultural Power and Machinery 

\ 

UNIT : 1. Selection 

PROBLEM AREA ; b.' Small Engines 



tea?:hing plan 

INTRODUCTION ; A knowledge of engine nameplate infor- 
mation and small engine specifications can assist* the 
agriculturaUmechanic in avoiding costly errors. The 
ability to make proper use of manufacturers' manuals, 
catalogs, and price lists will minimize frustrating, 
sometimes costly delays and mistajces, in getting the 
small engine back into service. 

SyUDENT PERFORMANCE OBJECTIVES ; 

The student will be able to: 

A. When given engine blocks with manufacturers' 
nameplates on them, and the proper publications 

. for providing essential information, determine 
the required information to 100 percent accuracy. 

B. When given the problem of determining the clear- 
i ance of engine parts and torque • specifications 

of bolts, solve with 100 percent accuracy as de- 
termined by the publications provided. • 

C. When given the tasks of ordering replacement- 
parts, and the proper publications for accomplish- 
ing this assignment, order with 100 percent accu- 
racy. 

D. -Pass an examination in this problem ^rea with 90 

percent accuracy as determined by information from 
the publications st>idieid. 

80 
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OUTLINE OF INSTRUCTIONAL CONTENT : 1 ^ 

A. Manufacturers* engine nan\epla,tes 

1. Model numbeirs 

2. Serial numbers 

3. Types of engines 

4. Types of crankshafts 

5. Types of starter systems used 

6. Types of bearings used 

7. Types of auxiliary power takeoff and speed 
redugers 

8. Major design changes 

9. Model variations ^ 

B. Manufacturers* specifications 

1. Clearance of engine parts 

2. Torque specifications of .bolts 

C. Parts catalogs 

1. Proper part nomenclature 

2. Part numbers 

3. Model numbers 

4. Parts interchangeability * ^ 

5. New parts listings 

6. 'Footnotes in the catalogs 

D. Price sheets 

1. Comparing part numbers and pricing 

2. Learning prices ^ 

3. Learning discounts 

POSSIBLE STUDENT LEARNING ACTIVITIES : 

A. ' Use engine blocks with manufacturers' nameplates 

attached to determine data mentioned unde.r A, 
outline of instructional content. 

B. Determine which engine parts^ have specific 
clearances listed for them, and list what those 
clearances are. 

C<; Det:ermine which bolts have torque specifications 
listed for them, and list wfiat those torque 
^peci f ications are . 

D. Select several parts for replacement. Look up 
necessary information for ordering. Write out 
an order for the partS on the order 'form pro- 
vided. 

V 

E. Visit a dealer to determine how his parts depart* 
Ment operates. 
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SPECIAL MATERIALS AND EQUIPMENT ; 

A. Several makes of four stroke cycle engines with 
nameplates on them. 



B. 


Order Forms. 




STUDENT REFERENCES: 




A. 


Manufacturers ' manuals 

« 




B. 


Manufacturers ' - parts catalogs 




C. 


Manufacturers' parts price lists 




D. 


V.A.S. 3014 Small Engines — Principles 
Trouble Shooting and T\ine-Up 


of Operation 


E. 


V.A.S. 3019 Small Engines — Repair and 


Overhaul 



TEACHER REFERENCES ; 

A. Turner, J. Howard and Smith, George Small Engines 
Maintenance and Repair , Volxime II. AAVIM, Engi- 
neering Center, University of Georgia, <>30602 
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III^ Agricultural Mechanics 

A. Agricultural ^'Power and Mechanics 
UNIT: 7. Customer Relations 
PROBLEM AREA: e. Sales Promotion 



TEACHING PLAN 



I. INTRODUCTION ; Whenever it is nec€'ssary for an in- 
dividual emplqyed in an agricultural power and 
machinery dealership to meet customers on a regular 
and continuing basis, a significant amount of his 
•personal chances for raises and promotions will de- 
'pend upon how well he is able to understand and im- 
plement the principles of good customer relations. 

II, STUDENT PERFORMANCE OBJECTIVES: ^ * 



The student will '^e al^le to: 




A. Pass a written examination about customer relations 
with 90 percent accuracy. Accuracy will be deter- 
mined by the instructor on the basis of the infor- 
mation provided by the publications listed at the 
end of this teaching plan. 

B. Given an actual agricultural power and machinery 
sales situation, make a successful salps presen- 
tation. Success will be judged on the basis of 
the customer's reaction, professional salesman's 
opinion, and the number of items on a check sheet 

of sales fundamentals which the student accomplished. 

C. Given an actual agricultural power and machinery 
customer complaint situation, solve the problem to 
the satisfaction of th::: customer according to the 
establishe'S policy of the dealership. Success 
will be jtidged on the basis of the customer's re- 
action, professional salesman's^ opinion, and the, 
number of items on a check sheet of complaint 
solving principles which the student accomplished. 

III. OUTLINE OF INSTRUCTIONAL CONTENT : 

K. The customer and the owner: customer is the boss 

1. Has choice of ser-^'-ice centers 

2. IJar money to pay ror service 
3.. Has influence with friends 

4. Can help create a nooA reputation 
*• 

*. 8 I ^ • ^ 
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The customer 

1. Reasons for buying 

(a) Definite need for service product 

(b) Possible use for the produce or service 

(c) To add to wealth 

(d) To satisfy pride of , ownership 

(e) To provide safety 

(f) To provide comfort - 

(g) To provide profit ' > 

(h) To provide pleaisure 

2. Reasons for buying at a specific dealership 

(a) Good reputation of owner 

(b) Good reputation pf serviceman 

(c) Cleanliness of shop 

(d) Personalities of employees 

(e) Morals of employees 

(f ) Locality 

(g) Advertised , products handled 
'(h) Availability of parts 

(i) ^Fast service 

The serviceman and the customer 

1. What the custom^ expects 

(a) Quality work and material 

(b) Honest answers to questions 

(c) Courteous treatment 

(d) Good service ^ 

(e) Explanation of service needed 

(1) Fair repair costs 

(2) * Fair replacement costs 

(f) Display of interest by the serviceman 

(g) Knowledge of the service by the serviceman 

(h) Presentable appearance 

(1) Clean uniform 

(2) Clean shave 

(3) Clean breath 

(4) Clean body 

.(5) Acceptable haircut 
(6) Good habits 

2. Handling customer complaints 

(a) Getting customer away from other^ customers 

(b) Listening carefully 

(c) Keeping your temper 
(jd) Customer safety 

(e) Restating the problem 

(f) Settling the complaint immediately 
according to established policy 

(g) ' Giving the customer the benefit of any 

doubt 

Results of good cus,tomer relations ' 

1. Repeat service sales 

2. Sales to friend's of customers 
3* Increased income for business 
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4. Possible increase in serviceman's salary 

5. Assurance of steady employment 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES : 

A. Have students role play in good and bad examples 
of customer relations. 

B. Have students relate personal experiences in 
cus tome r re 1 at i ons . 

C. Have demonstrations by instructor and/or resource 
person to show proper and improper methods of 
dealing with customers in typical and atypical 
situations, and class discussions after demonstra- 
tions. 

D. Have students make sales presentations in actual 
dealership situations. Video tape for later play- 
back in clas?. 

E. Have students handle customer complaints in actual 
dealership situations. Video tape for later play-- 
back in class. 

Note: Even if only one or two students 
. get to perform" in actual situa- 
tions, a video tape recording for 
lat^r playback and class discussion ^ 
allows all to participate in a sense. 
A tape recorder can also be used ^ • 
with good results. ' - ^ ^ 

P. Have students observe a sales presentation by ^an 
experienced salesman or serviceman in an actual 
situation. 

G. Have students observe an experienced serviceman 
ha^le actual customer complaints . 

< 

H. Show slidefilms "Salesmanship in Agricultural 
Business" and "Human Relations in Agricultural 
Business,*^ and have class discuss how slidefilm 
information applies to customer relations in an 
agricultural power and machinery dealership. 

' V. SPECIAL MATERIALS AND EQtllPMENT : 

A. Video tape machine 

B. Tape recorder 

C. Check, sheets of sales fundaimentals 

D. Check sheets of complaint solving principles 
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E. Slidef ilm projector 

F. V.A.S. Slidefilm Number 391, "Salesmanship in 
Agricultural Business" 

G. V.A.S. Slidefilm Number 39-2, "Human Relations in 
Agricultural Business" 

VI. STUDENT REFERENCES ; 

A. Collazzo, Charles G. ' Building Good Customer Re - 
lations , Small Marketers Aid, Small Business Adr 
ministra t ion 

B. Entenberg, Robert D. Are You Selling Enough 
Service ? Small Marketers Aid, Small Business 
Administrat ion 

VII. TEACHER REFERENCES ; 

A, Everett, Ralph. A Fistful of Future in 4^ Easy 
Steps, Empire Sales Training Center, Inc. 

B, Ernest, John W.^and DaVall, George M. Salesman- 
ship Fundamentals , McGraw-Hill 

C, Vreeland, Richard C. Customers , A Neglected 
Sales Force , Small Marketers Aid, Small Business 
Administration 
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III.' Agricultural Mechanics 

A. Agricultural Power and Machinery 

UNIT: 3. How They Work and Maintenance 

PROBLEM AREA ; a* (Tractor Engine) Principal Parts, 
Functions , Related Information — Liquid Cooling Sys- 
tem 



. TEACHING PLAN 



I, INTRODUCTION ; Meeting the performance objectives of 
this problem area will greatly increase the chances ^ 
for success in ordering of replacement parts, efficient 
and safe operation of the tractor, and performance of 
the maintenance and repair jobs necessary for keeping 
the engine :p^good condition for an extended period of 
time. 

II. STUDENT PERFORMANCE OBJECTIVES ; 
The student will be able to; 

A. Given any principal part of a tractor liquid 
cooling system, name it, explain its function, 
and supply related information • The standard 
of performance will be 100 percent for the 
naming of the part and explaining of its func- 
tion and 90 percent for the supplying of re- 
lated information as determined from the ^ * 
references listed at the end of this teaching 
plan. 

B. Pass a written examination about this problem 
area with 90 percent accuracy. Accuracy will 
be determined by the instructor on the basis of 

^ approved answers obtained from the publications 
listed at the end of this teaching plan. 

^ 1 
III. OUTLINE OF INSTRUCTIONAL CONTENT ; 

A. Names of p'rincfpal parts of liquid cooling system 
1. Radiator 



— 7" 

^Most of ^ this outline from information found in publi 
cations listed' under student references section. 

er|c , ni 
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2* Radiator pressure cap 

3. Fan and fan belt 

4 . Coolant pmnp 

5. Engine water jacket 

6. Coolant filter 

7. Thermostat 

8. Connecting hoses 

9. Coolant 

10. Overflow pipe 

11. Radiator shutters 

Functions of principal parts 

1. Radiator 

(a) Provides a reservoir for enough liquid 
to operate the system 

2. Radiator pressure cap 

(a) Provides pressure control of the cool- 
ing system 

(b) A pressure valve in the cap allows 
steam to escape when the pressure 
reaches a certain point 

(c) The vacuum yalve in the cap opens 
to prevent a vacuum in the cooling 
system when the system cools 

3. Fan and fan belt 

(a) The fan belt drives the fan 

(b) The fan forces cooling air through the 
radiator cores to more^ quickly dissipate 
the heat being carried by the coolant 
into the radiator 

4. Coolant pump (water pump) 

(a) Draws hot coolant from the engine block 
and forces it through the radiator for 
cooling 

5. Engine water jacket (engine coolant jacket) 
(a) Allows the coolant to flow around the 

cylinders and valves 

6. Coolant filter (water filter) 
(a) Keeps coolant clean 

7. Thermostat 

(a) Keeps engine from running too hot or too 
cold 

(b) Provides automatic control of engine 
temperature at the correct level 

8. Connecting hoses 

(a) Carry the coolant between cooling system 
components 

9. Coolant (water or antifreeze) 

(a) Absorbs heat and circulates freely to 
help prevent overheating of the engine and 
maintain the proper operating temperature 

(b) C§rfies heat from the engine water jacket 
into the'radiator for transfer to the ou^t- 
side air 
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(1) Then flows back through the engine 
to absorb more heat 

10. Overflow pipe 

(a) Provides a means of removing excess cool- 
ant and signals possible cooling system 
problems 

11. Radiator shutters 

(a) Used in extremely cold weather so proper 
coolant operating temperature can be 
maintained 

Related information 

1. Radiator 

(a) Radiator capacity varies considerably 
according to make and model of tractor 
(1) Can be as small as 14 1/2 quarts or 

as much as 10 gallons , for example 

(b) Liquid is put in the top of the radiator 
and passes down through a series of small 
tubes surrounded by fins and air passages 

(c) Drain cocks are located at different 
places on the various makes and models 
of tractors 

^ (1) It is important to check their 

locations for the specific trac- 
tors being worked on 

(d) Some operator manuals recoinniend specific 
levels of coolant in radiators • Others 
are less definite 

(1) One manual may recommend one inch 
below the top of the radiator over- 
flow pipe as the correct level 

(2) Another may recommend two and one- 
fourth inches below the top of the 
filler neck as being the correct 
level ' 

(3) The coolant should cover the baffle 
plates which are visible when the 

. radiator cap is off 

(4) There must be room for expansion' 

2. Radiator pressure cap 

(a) Raises the boiling point of the coolant 
so the engine can operate at higher 
temperatures for better efficiency and 
with less boil over 

(b) Gasket must be in good condition 

3. - Fan and fan belt 

(a) Fan generally is driven by a V-belt from 
the engine crankshaft 
, (b) Recommended deflections for the belt 
vary according to make and model of 
tractor m 

^ 
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(1) Gan be as small as 1/2" or as 
large as 1 1/4", for example 

4. Coolant pump 

(a) Run by a belt 

(b) Belt arrangement varies according to make 
and model of tractor 

(c) Most pumps of newer tractors have self- 
lubricated, sealed ball bearings 

5. Engine water jacket 

(a) Engine cylinder block and head both 
usually contain passages for coolant 

to flow around the cylinders and valves 
(1) ^ Together they ,make up the watfer 
jacket 

(b) Water jacket holds only a small amount of 
the total coolant 

(1) This allows rapid engine warm-up — 
while the thermostat is closed 

(2) Makes for efficient cooling when 
the thermostat opens 

(c) As coolant is heated in the engine block, 
dissolved minerals separate out in solid 

M form and coat the metal surfaces 

(1) The thicker this coating, the less 
heat is transferred from the engine 
to the coolant 

(2) Anti-rust compounds are important, 
and should be used to keep this from 
happening as much as would otherwise 
be the case 

6. Coolant filter 

(a) Not all engines have 

(b) - Has replaceable filter element 

(c) Dirt seti;les into sump at bottom of filter 
where it can be drained out periodically 

7. Thermostat 

(a) Two types: bellows and bimetallic 

(b) ^Discard if broken or corroded 

(c) Should be of proper temperature and type 
for engine 

(d) Never use a high-temperature thermostat 
with an^ alcohoi*-base antifreeze 

(e) Never use a bellows thermostat in high- 
pressure cooling systems (9 pounds or 
higher) 

8. Connecting hoses 

(a) Rubber hoses ^tand up to vibration 
• better because they are flexible 

(b) Examine hoses at least twice a year for 
possible replacement , or tightening 

(c) Use only the best hoses available 

9. Coolant 

(a) For warm weather operation, soft water 
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with rust inhibitor is best from an 
economic point of view 

(b) ' A good radiator sealer may be required 

at times 

(c) For cold weather operation a permanent 
antifreeze (ethylene glycol) with rust 
inhibitor is required 

(d) A good radiator sealer may be required 
at times for cold weather operation, 
just as for warm weather operation. 

/ Some antifreeze brands have a' radiator 
sealer in the antifreeze 

(e) Enough antifreeze must be added to the 
fresh soft water to withstand the lowest 
freezing temperature considered possible 

10. Overflow pipe 

* (a) Must not be allowed to plug up 

11. Radiator shutters 

(a) Provided either as regular or as extra 
equipment 

12. Other 

(a) Too hot an engine can cause such things 
as pre-ignition, detonation, knock, ^ 
burned pistons and valves, and lubrication 
failure ^ 
' (b) Too cold an engine can cause ^xtra wear, 

poor fuel economy, and accumulation of 
water and sludge in the crankcase > 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES ; 

A. Have students practice naming the principal parts 
of the liquid cooling system, explaining functions, 
and supplying related information. 

B. Have a mechanic who is a specialist talk to the 

class about his experiences yith the .liquid cool- ^ 
ing system.. Allow time for him to answer students' 
questions. 

C. Show students examples of worn out hoses and other 
components of the liquid cooling system. Bring 

out such things as: , 
L. A hose may look all right on the outside but 
be in bad condition on the inside. 

V. SPECIAL MATERIALS AND EQUIPMENT : 

A. Principal parts of liquid cooling system 

B. . Overhead projection slides of system and parts 

C. 2x2 color slides of ^yst^m and parts 
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D. Owners' manuals 

E. Parts manuals 
P. Tractors 

G. Practice sets of questions, sketjches, and pictures 
for use on an individual basis 

VI. STUDENT REFERENCES : ' 

A. V.A.S. 3030 The Engine Cooling System 

B. Tractor Operation and Daily Care , American 
Association of ^Vocational Instructional 

^Mater j.als , Engineering Center, Athens , 
Georgia 30602 ^ 

C. Tractor Maintenance Principles and Procedures , 
AAVIM 

VII. TEACHER, REFERENCES ; 

A. John Deere Service Publicatons, Department F, 
Johh Deere Road, Moline, Illinois 61265 

1. Fundamentals of Service Engines 

2, Fundamentals of Machine Operation Preventive 
* ' Maintenance 
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III. Agricultural Mechanics 

B. Agricultural Structure and Conveniences 
UNIT ; 4. Plumbing 

PROBLEM AREA ; c. Identification, Principal PartSy 
Principles of Use, and Related Information— Tools 
for Measuring, Cutting, Reaming, Threading and 
Connecting Pipe 



TEACHING PLAN 



I. INTRODUCTION ; In order to be an intelligent workman 
and achieve the satisfaction of performing pipe jobs 
well, it is helpful to be able to identify the tools, 
name the principal parts, explain principles of use, 
and list related information. 

II. STUDENT PERFORMANCE OBJECTIVES ; 

A. Given any pipe tool included in this teaching plan, 
name it, list its principal parts, explain princi- 
ples of use, and supply ' related information to 90 
percent accuracy as established by the information 
in the references at the end V^f this teaching plan. 

B. Pass a written examination about this problem 
area with 90 percent accuracy as determined by 
the instructor on the basis of approved answers 
obtained from the references listed at the end of 
this teaching plan. 

2 

III. OUTLINE OF INSTRUCTIONAL CONTENT ; 

A. Names of Tools and tjieir principal parts 

1. Push-pull rule; case, rule (front and back), 
hook at end 

2. Three-corner (triangular) file: handle, tang, 
length, heel, point, face, edge, teeth 

3. Pipe cutter; handle, frame, steel rollers, 
tool steel wheel with a knife edge 

4. Hand hacksaw; handle, blade (teeth, heel, 
toe, sides), adjustable frame, rear attach- 
ment, front a^ttachment, wing nut 



^Most of outline from information found in publications 
listed under student references and teacher reference section 
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5. Burr reamer: bit stock shank, fiutting teeth, 
point 

6* Pipe stock: handles, set screws, spreading 

screw, die holder cover, guide (guiding collar) 
?• Die: solid part, opening, teeth ^ 
8* Pipe vise: handle, frame, screw, movable 
jaw, stationary jaw and attachment plate, 
latch 

9* Pipe wrench: handle, adjustment nut, stationary 
jaw, movable jaw 

Principles of Use and related information 

1. Push-pull rule 

(a) Is spring loaded 

(b) Pulls out of case for use 

(c) Six foot length commonly used 

(d) Hook at end should be tight 

(e) First several inches usually graduated in 
thirty- seconds of inch, rest in sixteenths 
of inch 

( f ) §teel blade (rule) is rigid enough for 
measuring straight surfaces, but is flexi- 
ble enough for measuring some curved or 
irregular surfaces 

(g) Graduations on one side of blade only, 
but sometimes one edge is in inches and 
the other is in centimeters 

(h) Front of blade is the side with graduations 

2. Three-corner (triangular) file 

(a) Useful for marking pipe since mark won't 
come off 

(b) Useful for easy starting of hand hacksaw 

(c) Handle should always be on tang when 
using 

(d) Pressure should be on forward stroke 
only (when cutting) . Use long, smooth, 
straight strokes 

(e) Keep teeth clean with file card and brush 

(f) Oil on file interferes with cutting action 
(1) Remove by chalking the file and 

brushing clean 
(c^) Store files in separate holders 

(1) Teeth are brittle and dulled or 
* ^ broken files result from improper 
care 

3. Pipe cutter 

(a) Type with two steel rollers and one cutting 
wheel can be revolved completely around the 
pipe when cutting 

(b) A pipe cutter from 1/4 inch to 2 inches in 
size will handle most farm plumbing jobs 

, (c) A pipe cutter will leave a burr on the 

the inner edge of the cut end of the pipe 
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(1) This burr reduces the inside 
diameter of the pipe at this 
point. It must be removed by 
reaming 
Hand hacksaw 

(a) Enough pressure should be applied when 
cutting to prevent the blade from slip- 
ping or sliding 

(b) Cut only on the forward stroke 

(c) Lift on the return stroke just enough 
to clear the teeth from the bottom of 
the cut 

(d) Stand to one side in well balanced 
position and push straight through 

(1) Watch top of the frame to see the 
saw lines up properly for a straight 
cut 

(e) Injury can result from blade breaking 
il) Can happen if there is too much 

bearing down pressure 

(2) Can happen if the blade is twisted 
rather than pushed straight 

(3) Can happen if the blade is not kept 
tight enough 

(f) At least two teeth should engage the work 
at all times 

(g) Don' t start with a new blade in an old 
cut. Turn the metal to be sawed over and 
start new on the opposite side 

(h) Don' t use cutting oil when cutting by hand 

(i) Don't try to sharpen hacksaw blade 

Tiy Discard when it no longer will cut 
well enough 
(j) The number of teeth per inch is called 
pitch 

(k) The length of a blade is measured from the 
center of one hole to the center of the 
other hole 

(JL) Lengths vary from 8 inches to 12 
inches , generally 
(1) The width of the blade is from 7/16 of an 

inch to 1/2 inch 
(ni) Blades are classified as all hard or 

flexible 

(1) Only the teeth are hardened on 
flexible blades 
(n) Don't try to cut too fast 
Burr reamer 

(a) Removes burrs from inside wall of pipes 

(b) Common type has a bit-stock shank and is 
turned with a brace , 

(c) One which reams all sizes of pipe from 
1/4 inch to 2 inches is satisfactory for 
most farm plumbing jobs 
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(d) Not only does the burr reamer remove the 
burr from inside the wall of the pipe, it 
also leaves a slightly rounded opening 

6. Pipe stock 

(a) Holds guide and die for threading pipe 

(b) The guide keeps the die cutting straight 

(c) Push hard on the stock as threading is 
0 started 

(1) After thread has caught/ it is only 
necessary to turn the stock 

7. Die 

(a) Must match the guide and stock 
. (b) Always check to see the size stamped on 
the die and whether it cuts right or 
left { R or L) 

(1) Adjustable dies have proper align- 
ment marks stamped on them 

(c) Keep die clean and free from iron chips 
or shavings 

(d) Apply threading-cutting oil at the start 
of the job and at about every third com- 
plete turn of the die 

8. Pipe vise 

(a) Hinged pipe vise opens on one side to 
admit the pipe 

(1) Is provided with toothed jaws for 
clamping steel or iron pipe and 
with smooth friction jaws for hold- 
ing brass or copper pipe 

(b) A vise that will hold all sizes of pipe 
from 1/8 inch to about 3 inches is sat- 
isfactory for most farm jobs 

(c) Is necessary for cutting, threading, and 
connecting fittings 

9. Pipe wrench 

(a) Always designated by length 

(1) 6 inches to about 60 inches overall 

(b) Largest size needed for average plumbing 
jobs is 24 to 30 inches 

(c) Used for connecting pipe and round fittings 

(d) Adjustable or monkey wrench should be used 
in place of the pipe wrench on square and 
hexagon-shaped fittings to prevent marring 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES: 
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A. Have students practice naming the tools and principal 
parts ; explaining principles of use^ and telling re- 
lated information. 

B. Have a local plumber talk to the class about plumbing 
tools and answer student and instructor's questions. 
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V. SPECIAL MATERIALS Am EQUIPMENT ; 

A. Tools listed vmder III A. Outline of Instruction'al 
Content, this problem area. 

B. Overhead projector and transparencies 
VI. STUDENT REFERENCES : 

a! Wakeman, T. J. and McCoy, 'V. L. The Farm Shop 

B. Phipps, Lloyd J. Mechanics in Agriculture , 

C. V.A.S. 3002 Farm Metal Work 
VII. TEACHER REFERENCE ; 

A, Manly, III ,P. ^^Technical Editor) . Plumbing In - 
stallation and Repair 
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III. Agricultural Mechanics 

B. Agruciltural Structures and Conveniences 
UNIT : 4. Plumbing 

PROBLEM AREA : c. Measuring/ Cutting, Reaming, 
^ threading and connecting pipe 

r 

TEACHING PLAN 



I. INTRODUCTION ; Being able to measure, cut, ream, 
thread and connect pipe correctly is essential for 
the success of a significant number of plumbing jobs 

II. STUDEN.T PERFORMANCE OBJECTIVES ; 

The student will be able to: 

A. Given the proper pipe and tools / measure/ cut, 
ream, thread and connect pipe efficiently and 
safely according to the ii>formation provided by 
the references at the end of ±his teaching .plan . 

B. Pass a written examination about this problem 
area with 90 percent accuracy. Accuracy will 
be determined by the instructor on the basis of 
approved answers obtained from the publications 
listed at the end of this teaching plan. 

III. OUTLINE OF INSTRUCTIONAL CONTENT :^ 

A. Measuring pipe 

1. Most pipe drawings show dimensions from the 
center of one fitting to the center of the 
next 

2. To determine the exact length of pipe to go 
between the fittings: 

(a) Use a table to find the distance the 
pipe screws into the fittings 
% (b) Use a table to find the distance from 

the center to the end of each fitting 

(c) Use the dimensions obtained from the 
drawing and the tables to substitute 
into the following formula: length 



Most of outline from information found in publications 
listed under student references section. 
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of pipe to go between the fittings 
equals the distance from center-to 
center of the fittings minus center^ 
to-end of both fittings plus the 
distance the pipe screws into both 
fittings 
(d) Problem and solution 

(1) Problem ; Given a distance of 24 
inches from the center of one 
fitting to the center of the next 
on a drawing, determine the exact 
length a piece of 3/4 inch pipe 
should be if the center-to-end 

of each fitting is 1 5/16 inches 
and the 3/4 inch pipe screws into ' 
each fitting 1/2 inch' 

(2) Solution ; 24 inches minus 2 5/8 
inches plus 1 inch equals 22 3/8 
inches 



B. Cut1;ing pipe with a pipe cutter 

1. Place the pipe in the pipe vise with the 
mark far enough from the vise so the 
cutter will clear the work bench 

2/ Fit the pipe cutter over the pipe at the 
mark 

(a) Screw the handle in until the cutter 
wheel is pressing firmly (but not too 
fimly) against the pipe 

3. Apply threading-cutting oil to the pipe and 
cutter wheel 

4, Rotate the cutter one complete turn around 
the pipe 

(a) Then screw the handle in about a half 
turn 

(b) Continue the process until the pipe is 
cut through 

C. Cutting pipe with a hand hack saw 

1. Place the pipe in the pipe vise with the mark 
,vfar enough from the vise so the hack saw will 

' clear the work bench^ but close enough to pre- 
vent chattering. 

2. Be sure the blade is tightened firmly enough 
to prevent buckling during use 

3. Grasp handle of saw with one hand and the 
opposite end of the frame with the other hand 

4. File a small nptch on the mark where the cut 
is to be made , 

(a) Place saw in the notch and lightly press 
down as saw is drawn straight back 

(b) Apply light, even pressure on the forward 
stroke 
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(1) From this point on, do not apply 
pressure on the returs^troke 
(c) Continue to saw, applying pressure only 
on the forward stroke, until the pipe 
is cut through 

(1) Use smooth motion, and' use the 
entir^ length of the blade 

(2) Avoid ^short, jerky strokes 

(3) Do nobv use any sort of rocking 
motion, but follow straight 
through 

D. Reaming pipe 

1. Leave pipe in the vise after cutting it through 
with either a pipe cutter or hand hack saw 

(a) Use a burr 'reamer to remove the burr 
left by the pipe cutter or hand hack 
saw 

(b) Small pipe (1/8 inch to 3/8 inch) can 
be reamed more easily if it is cut 
with a hack saw 

E. Threading pip6 

1. Insert the proper-sized die and guide into the 
stock 

2. Place the pipe in the vise 

(a) The end of the pipe should project 
enough tp allow the pipe stock to 
clear the work bench or vise stand 

3. Fit the guide over the end of the pipe, and 
apply gutting oil to the pipe and die 

4. Start the thread by turning the die slowly 
clockwise vmtil the die begins to feed it- • 
self 

5. Continue turning the stock slowly until the 
proper length of thread has been cut 

(a) Apply threading-cutting oil about every 
third complete turn of the die 

(b) Refer to a table for the proper length 
to cut the thread for the size of pipe* 
berng threaded 

F. Connecting pipe with a pipe wrench 

1. Adjust the wrench so it will grip the pipe 
near the back of the jaws 

(a) Place the wrench on the pipe a^nd apply 
pressure on the handle so the teeth 
will bite into the pipe 
(1) It may be necessary to piress the 

adjustable jaw firmly against the ' 
pipe with the other hand 

2. Turn the handle in a clockwise direction for 
about a quarter turn. Keep fitting stationary 
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(a) The jaws should still be gripping thk ' 
pipe well . 

3. Move the handle and jaws back to the starting 
position and repeat the turning movement 

(a) Continue a quarter of a turn at a time 
until the pipe is tight in the fitting 

4. Pipe- joint compound ("pipe dope") should be 
applied to the threads to prevent leaking 
and rusting 

(a) Makes for easier disassembling if this 
becomes necessary/ also ^ ^ 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES ; 

A. Have students measure, cut, ream, "thread and 
connect pieces of pipe as part of d shop exercise 
or project. 

B. Have students solve several different problems 
relating to the exact length of pipe required 
for various applications. ' 

V. SPECIAL MATERIALS AND EQUIPMENT 

A. Measuring tape, push-pull rule, or other measuring 
device 

B. Pipe cutter 

C. Hand hacksaw 

D. Burr reamer and brace 

E. Soaps tone marker or other marking devicje 

F. Pipe stock and dies 

G. Pipe vise 

H. Bench or pipe vise stand 
I^ Pieces of pipe 

J • Pipe fittings 

K. Threading-cutting oil 

L. Pipe wrenches 

M. Three-corner file 
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VI. STUDENT REFERENCES ; 

A. Wakeman, T. J. and McCoy, V. L. The Farm Shop 

B. Phipps, Lloyd J. Mechanics in Agriculture 

C. V.A.S. 3002 Farm Metal Work 
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III. Agricultural Mechanics 



C-D. Soil and Water Management for Agricultural 
La«ds arid Public Recreational Areas 

UNIT : 6. Farm Ponds 

PROBI^M AREA: i. ' Sealing Ponds 



TEACHING PLAN 



I. INTRODUCTION : Excessive seepage can cause ponds to 
fail. It is necessary to know principles of sealing 
ponds, materials to use for sealing, and other infor- 
mation to prevent costly mistakes in pond planning 
c and construction. 

II . STUDENT PERFORMANCE OBJECTIVES : 

The student will be able to: 

A. Pass an examination with 90 percent #ccuracy on 
the basis of approved answers obtained from 
Agriculture Handbook Number 387, Ponds for Water 
Supply and Recreation . 

4 

Ilia OUTLINE OF INSTRUCTIONAL CONTENT, : 

A. Introduction 

1. Excessive seepage usually due to poor site 
selection 

(a) Soils in the impounding area too perme- 
able to hold water 

2. If no satisf actojry site is available^ but 
need is great enough to have pond anyway 
(a) Plans for reducing seepage by sealing 

must be a part of the' original pond 
design 

3. If excessive removal of soil mantle has 
occurred during construct^-on, usually to 
provide material for embar^kment 

(a) Highly pervious material such as 
sand, gravel , or rock containing 
cracks, crevices, or channels may 
become exposed 

(b) More careful selection of embankment 
material would probably have avoided 
this problem ^ ^ 
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^ fl) Once problem appears however , 

permeability of the impounding 
area must be reduced to tolerable 
levels 

B. Methods for reducing permeability^ of pond areas 

1. Compaction 

(a) Least expensive method of those presented 
here 

(b) Depends on material containing a wide 
range of particle sizes — sirii^ll gravel 
or coarse to fine sand, enough clay' 
(usually 10 percent or inpre) , 'and 
silt to effect a seal 

(c) Where 10 feet or less of water is to be 
impounded 

(1) Clear the pond area of all trees 
and other vegetation 

(2) Fill all stump holes, crevices, 
and similar areas with impervious 
material 

(3) Scarify the soil to a depth of 8 

to 10 inches with a disk/ rototiller, 
pulverizer, or similar equipment 
* (4) Remove all rocks and tree roots 

(5) Roll the loosened soil under optimum 
moisture conditions to a dense, tigjit 

^ • layer with four to six passes o^ a 

sheepsfoot roller in the same manner 
as for compacting earth embankments 

(6) Make the compacted seal not less than 
8 inches thick 

(d) Where more ^ than 10 feet of water is to be ^ 
impounded 

(1) Increase the thickness of the compacted 
seal proportionately 

(2) Compact the soil in two or more layers 
not exceeding 8 inches 'each over that 
section of the pond where the water 
depth exceeds 10 feet 

(3) Remove and stockpile the top layer or 
layers while the bottom layer is bein^g 
compacted 

2. Clay blankets 

(a) Used v^ere pond areas contain high percentage 
of coarse grained soils and lack enough clay 

' " to prevent excessive seepage 

(b) Blanket the entire area over which water is 
to be impounded as well as the upstream slope 
of the embankment 

(1) Blanket should consist of well graded 
coarse-grained material coptaining at 
least 20 percent clay 
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(2) Requirements for good blanket 
material are about the same as 
those described for earth embank- 
ments 

(3) Usually material can be obtained 
from a borrow area close enough 
to permit hauling at a reasonable 
cost 

(c) Minimum thickness of blanket is 12 inches 
for all depths of water up to 10 feet 

(1) Increase this thickness by 2 inches 
for each foot of water over 10 feet' 

(d) Construction 

(1) Remove all trees and other vegetation 
and fill all holes and crevices be- 
fore hauling earth material from the 

• borrow area to the pond site in tractor- 
pulled wheeled scrapers or similar 
equipment 

(2) Spread the material uniformly over the 
area in layers 6* to 8 inches thick. 
Compact each layer thoroughly 

(a) Do under optimum moisture con- 
ditions 

(b) Make 4 to 6 passes with a sheeps- 
foot roller before placing the 
next layer 

(3) Protect clay blankets against cracking 
that results from drying and against 
rupture caused by freezing and thawing 

(a) Spread^ a cover of gravel, 12 to 
18 inches thick, over , the blanket 
below the anticipated high water 
level 

(b) Use rock riprap to protect areas 
where the water flow into the pond 
is concentrated 
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Bentonite 
(a) 



Bentonite iS a fine-textured^ colloidal clay 

(1) When wety it absorbs several times its 
own weight of water 

(2) At complete saturation, it swells as 
much as 8 to 20 times its original 
volume 

(b) Mixed in the correct proportions with well- 
graded coarse-grained material, thoroughly 
compacted, and then saturated, the particles 
of bentonite swell until they fill the pores 
to the point the mixture is nearly impervious 
to water 

(1) On drying, bentonite returns to its 
original volume leaving cracks 
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(2) ^^ Sealing with bentonite usually is 

not recommended for ponds in which 
the water level is expected to fluc- 
tuate widely 

(3) A laboratory analysis of the pond 
area material to determine the rate 
of application is essential 

(c) Before selecting this method of sealing^ a 
pond, locate the nearest satisfactory source 
of bentonite and investigate the freight rates 
(1) If source is too far away, the cost may 

be too high to use bentonite 

(d) Construction 

(1) Initial steps same as for previous 
methods: clearing pord area of aLl 
vegetation, etc» 

(2) Moisture level should be optimum for 
good compaction 

(3) *Spread the bentonite carefully and 

uniformly over the area to be treated 
at the rate determined by laboratory 
analysis 

(4) Thoroughly mix the bentonite with the 
surface soil to a depth of at least 

6 inches 

(a) Rate quite often is 1 to 3 pounds 
per square foot of area 

(b) Rototiller is best for this oper- 
ation 

(c) Compact the area with four to six 
passes of a sheepsfoot roller^ 

(e) If considerable time is to go by between 
applying bentonite and filling the pond, 
protect against drying and cracking 

(1) A mulch of straw pinned to the surface 
by the final passes of the sheepsfoot 
roller works well 

(2) Use rock riprap to protect areas where 
water inflow into the treated area is 

^ concentrated 
4. Chemical additives 

(a) Chemical treatment is not effective in 
coarse-grained soils 

(1) Soils in the pond area should contain 
more than 50 percent fine-grained material 
(silt and clay) and at least 15 percent 
clay for chemical treatment to work 

(2) Tetrasodium pyrophosphate and sodium 
tripolyphosphate are quite effective 
(a) ^ Sodium chloride (common salt) 

also commonly used 
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(3) A laboratory analysis of the soil in^ 

the pond area is essential to determine 
which dispersing agent (chemical) will 
be most effective and to determine the 
rate at which it will be applied 
( b ) Cons triact ion 

(1) Similar steps as for other methods plus: 

(a) . Cover rock outcrops and. other ex- 

posed areas of highly permeable 
material with 2 or 3 feet of fine- 
grained material 
— Thoroughly compact 

(b) Dispersing agent can be applied 
with a seeder, drill/ fertilizer 

* spreader, or by hand .broadcasting 
— Dispersant should be finely 
granular with at least 9 5 
percent passing a No. 30 sieve 
and less than 5 percent passing 
a No. 100 sieve 
— Operating mixing equipment in 
two directions produces best 
results 

(c) Protect against puncturing by 
livestock « 

(d) Cover the area near the high- 
water mark line with 12- to 18- 
inch blanket of gravel to pro- 
tect against erosion 

(e) Use riprap on areas where^ inflow 
into the pond is concentrated 

5. Waterproof linings 

(a) Polyethylene, vinyl, ^nd butyl-rubber mem- 
branes are gaining wide acceptance 

(b) All plastic membranes should have a cover 

of earth or earth and gravel not less than 6 
inches thick to protect against punctures 

(c) Butyl-rubber membranes need not be covered 
^ except in are^s traveled by livestock 

(1) In these areas a minimum of 9 inches 
should be used on all types of flexi- 
ble membranes 

(a) The bottom 3 inches of cover 
should be no coarser than 
silty sand 

(d) Follow xe commendations of manufacturer and 
distributor for particular flexible membrane 
to be used 

(e) Some plants^ such as nutgrass^ johnson- 
grass ^ and quackgrass may need to be 
sterilized with a good chemical sterilizer 

(f) A' proper anchor trench is a necessity 
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IV. POSSIBLE STUDENT LEARNING ACTIVITIES ; 

A. Have a conservationist and a pond contractor 
talk to the class and answer questions after- 
ward. 

B. Visit a pond site where a pond is under con- 
struction and discuss experience upon return 
to school. 

C. Visit a pond which has been built sometime ago 
to see how it is working. Have owner tell of 
his experiences with the pond and answer ques- 
tions. 

D. Build a pond as part of a school nature area 
or other ,^rea which would be benefited by a 
pond. 

V. SPECIAL MATERIALS AND EQUIPMENT ; 

A. 2x2 color slides and equipment for showing 

B. O^verhead transparencies and overhead projector 

C. ^Samples of various materials used for sealing 
ponds 

VI. STUDENT REFERENCE : 

A. Agriculture Handbook No. 38 7, Soil Conservation 
Service Ponds for Water Supply and Recreation 

VII. TEACHER REFERENCES; 

A. Illinois Engineering Practice Standards and 
Specifications for Conservation Practices 

1. Farm ponds 

2. Pond Sealing or Lining — Flexible Membrane 

3. Pond Sealing or Lining-*-Soil Dispersant 

4. Pond Sealing or Linifig — Bentonite 
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III. Agricultural Mechanics 

C-D. Soil Water Management for Agricultural 
Lands and Public Recreational areas 

UNIT ; 6. ''~ Farm Ponds 

PROBLEM AREA ; c. Selection of Pond Sight— Protecting 
and Maintaining the Pond 



TEACHING PLAN 



I I NTRODUCTION ; Ponds which are not properly protected 
and maintained are short-lived. They represent large 
investments which should be protected. 

II. STUDENT PERFORMANCE OBJECTIVES : 

The student will be able to: 

A. Pass an examination with 90 percent accuracy on 
the basis of approved answers obtained from Agri- 
culture Handbook Number 387, Ponds for Water 
Supply and Recreation. 

III. OUTLINE OF INSTRUCTIONAL CONTENT :^ 

A. . Protecting the pond against erosion 

1. Establish a good cover of sod- forming 
grasses on the exposed surfaces of the 
dam, the spillway, borrow areas, s^d 
other disturbed areas 

(a) Grade the banks or side slopes of 

borrow pits to a uniform slope that 
permits easy mowing, preferably no 
steeper than 4:1 
Mulching new seeded areas with a thin layer 
of straw or a manufactured material may be 
desirable 

Some sodding of problem surfaces may be 
necessary 

B. ^^rotecting upstream face of a dam against wave 
actl^ i 
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Berms 

(a) If the water level in the pond is 
expected to remain fairly constant, 
a beann 8 to 10 feet wide, located 

at normal pool level usually gives > 
adequate protection 

(b) Berm should have a transverse slope 
of about 6 to 12 inches toward the 
center line of the dam 

(c) Slope above the berm should be protected 
by vegetation 

Booms 

(a) Using log booms is another way of break^ 
ing up wave action 

(b) A boom consists of a single or double 
line of logs chained or cabled together 
and anchored to each end of the dam 

(1) Tie the logs end to end as close 
toge t he r as p r act i cab le 

(2) Leave enough slack in the line to 
allow the boom to adjust to fluc- 
tuating water levels 

(c) For best results place the boom so it 
floats about 6 feet upstream from the 
face of the dam 

(d) Booms are most satisfactory for small 
structures 

Rock riprap 

ta) An effective method for ponds in which 
the wat6r level fluctuates widely or 
if a* high degree of protection is re- 
quired 

(1) R^iprap should extend from the top 
/ of the dam down the upstream face 
to a level at least 3 feet below 
the lowest anticipated water level 

(b) ^Riprap is dumped directly from trucks 
or^other vehicles or is placed by hand 
(1) Hand placing gives more effective 

protection and requires less s tone 
'(2^ Dumping requires more stone but 
^ less labor ' 

(c) Layer Qf' stones should be at least 12 
inches thick and must be placed on a 
bed of gravel or crushed stone at least 
10 inches thick 

{1) The be'd keeps the waves from 
' ' washing out the underlying em- 
bankment material that supports 
the riprap 

(d) I.f riprap is not continuous to the up- 
stream toe, provide a berm on the up- 
stream face to support the layer of 
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riprap and to keep 'it from sliding 
down- slope 

Protecting the pond against livestock 

1. Complete fencing of areas on which embankment 
ponds are budlt is usually recommended if live- 
stock are grazed or fed in adjacent fields 

(a) Fencing provides protection needed to 
develop and maintain a good plant cover 
on the dam, the earth spillway and other 
areas 

(b) Fencing provides clean drinking water 
and eliminates contamination or damage 
by livestock 

(c) Fencing helps establish an environment 
beneficial to wildlife 

2. A gravity-fed watering trough for livestock 
can be installed just below the dam and out- 
side the fenced area 

Maintaining the pond 

1. Inspection and repair 

(a) Examine after heavy rains tcp determine 
whether it needs minor repairs 

(1) Such damage must not be neglected 

(b) Fill any rills on the side slopes of the 
dam and any washes in the spillway imme- 
diately with suitable material and Com- 
pact it thoroughly 

(1) Reseed or resod these areas and 

.fertilize immediately as appropriate 

(c) If the upstream face of the earthfill 
shows signs of serious washing or slough- 
ing because of wave action, install pro- 
tective devices such as booms or riprap 

(d) If there is evidence of seepage through 
or under the dam, consult an engineer 

■ » at once 

(1) Proper corrective measures must 
be taken before there is any 
serious' damage 

(e) Maintain the protective plant cover on 
the dam and earth spillway by mowing and 
fertilizing as needed 

(1) Mowing prevents the growth of woody 
plants and helps develop a cover and 
root system more resistant to runoff 

(f) Ke^ fences in good repair, if plant cover 
is protected by fences 

(g) Keep trickle tubes, trash racks, outlet 
structures, valves, and watering. troughs 
free of trash at all times 
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(h) Control burrowing animals such as 

badgers, gophers, etc., by trapping 

(1) A heavy layer of sand or gravel 
on the fill discourages burrow- 
ing to some extent 

(2) Poultty netting can be used, but 
in time will need to be replaced 

2. Sanitation 

(a) Keep the water in the pond as clean and 
unpolluted as possible 

(1) Do not permit unnecessary tramping 
by livestock, especially hogs 

(2) If fencing is not practical, pave 
the approaches to the pond with 
small rocks or gravel 

(3) Divert drainage from barn lots, 
feeding yards, bedding grounds, 

or any other source of contamination 
from the pond 

(b) Make the pond as attractive as possible 

(c) Clean water is especially important in 
ponds from which ice is to be harvested, 
in those where wildlife is to be harbored, 
and in those used for recreation 



IV. POSSIBLE STUDENT LEARNING ACTIVITIES : 

A. Visit a pond which has been built for some time 
and see how well it has been maintained and pro- 
tected. 

Have an engineer speak to the class about prob- 
lems which he has solved which relate to pond 
protection and maintenance. 

C. Have a pond owner speak to the class about pond 
protection and maintenance. 

D. Have a conservationist speak to the class about 
pond protection and maintenance. 

V. SPECIAL MATERIALS AND EQUIPMENT : 

A. 2x2 color slides and equipment for showing 

B. Overhead transparencies and overhead projector 

C. Samples of manufactured material which is used 
for mulching newly seeded areas 

VI. STUDENT REFERENCE: \ ' 

■ — c 
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A. Agriculture Handbook No* 387, Soil Conser- 
vation Service Ponds for Water Supply and 
Recreation 

VII. • TEACHER REFERENCES ; 

A. Illinois Engineering Practice Standards and 
Specifications for Conservation Practices 
1. Farm Ponds 

(a) General 

(b) Embankment Ponds 

(c) Excavated Ponds 
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Agricultural Mechanics 

E. Agricultural Mechanics Skills 

UNIT ; 10. Woodworking — Hand and Power Tools 

PROBLEM AREA : c. Identifying and Naming Principal 
Parts of Hand Woodworking TqoIs used for Measuring 
and Layout 



INTRODUCTION : One sign of a good workman is the 
knowledge he has of the tools available for use in 
the jobs^he is expected to perform. This is basic 
to intel-iigent tool selection, and -there are many 
situations where it is either necessary or desirable 
to receive or give instruction in tool use, (iommuni 
cation is important. A. person who knows the "lang- 
uage of tools" is able to coiranunicate much more 
effectively than one who doesn't. 

STUDENT PERFORMANCE OBJEQTIVES ! 

The student will be, able to: . 

A. Identify and name the principal parts of each 
y hand woodworking tool used for measuring and 
layout to 100 percent accuracy as determined 
by the informat4.on included in this teaching 
plan. 

OUTLINE OF INSTRUCTIONAL CONTENT : 

A, Measuring tools 

1. Steel tape; 50 feet and more 

(a) Case 

(b) Folding handle 

(c) Tape with graduations 

(d) Ring ^ 

(e) Hook 

2. Push-pull rule, *6 feet and more 

(a) Case 

(b) Tape with graduations 

(c) Hook 

3* Zig-zag folding rule, hardwood or aluminum, 
3 feet and more 

(a) Sections with graduations 

(b) Spring joints 
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(c) Brass slide which may be extended for 
taking inside measurements or removed 
completely to measure the depth of ^ 
ho;Les (not all zig-zag folding rules 
have) 

4. Folding rule, 2 feet or 3 feet, each with 
four folds 

(a) Sections with graduations on both faces 

(b) Nain knuckle 

(c) Joints 

(d) Brass binding 

5. Bench rule, wood or aluminum, 2 feet 

(a) Hardwood rule has brass cap on each end 

(b) Both have graduations on both faces 

B. layout tools 

1. Carpenter's square (also known as framing 
square or steel square) 

(a) Tongue (16 inches or 18 inches 
^ (b) Body (24 inches) 

(c) Heel 

(d) Graduations on face and back of square 

(e) Rafter and framing table on face side 
of body 

(f) Octagon scale on face, side of tongue 

(g) Essex board measure table on back side 
of body 

^(h) Brace measure table on back side of 
tongue 

(i) Face side is side with trademark 

2. Wood marking 'gauge^ (about 8 inch beam) 

(a) Head 

(b) Face 

(c) Plate 

(d) Pin 

(e) Shoe 

(f) Thumb screw 

(g) Beam 

(h) Stop screw 

3. Try square with either metal hhndle or wood 
handle (4 inches or more in length) 

(a) Handle 

(b) Blade (graduations on both sides) 

There is also a try and miter square with similar 
parts . 

4. Combination square (12 inch blade is most common) 

(a) Head 

(b) Blade 

(c) Scriber / 

(d) Bubble or spirit level 

(e) Nut 

(f) Spring 

(g) Pin with notch 

Graduations on both sides of blade* Three types 

of heads: ,square-and-miter , center, bevel protractor 
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5. Sliding T-bevel (12 inch blade mst corranon) 

(a) Handle (slotted) • Made either of wood or 
metal 

(b) Blade (slotted) • No graudations either 
side 

(c) ^ Blade clanping screw 

6. Spring dividers (most common sizes 6^8 and 10 
inches) 

,(a) Handle 

(b) Spring 

(c) Legs with points 

(d) Leg positioner 

7. Wing dividers 

(a) Micrometer 

(b) Thumbscrew for holding legs a certain distance 
apart 

(c) Thumb nut for micrometer adjiostment 
(d>- . Legs 

(e) ' Clamp for fastening a pencil or scriber to 

divider leg ^ 

8. Firm joint divider 

(a) Legs (two — one fitted to hold a short pencil, 
and the other fitted with an adjustable, steel 
point) 

(b) Wingnut at joint (spaces legs and ^tightens in 
position) 

9* Trammel points • 

(a) Beam (to which thumbscrews and points are 
attached) 

(b) Clairping device for pencil on one of the two 
trammel points 

10. Layout (string) lines, about 200 feet long 

(a) Attached to a stick or reel by winding as a 
kite string might be wound , " 

11. Chalk line, about 50 feet in length (self chalking 
one is most convenient) 

(a) Line with ring at end 

(b) Case for line (there is a well of chalk dust 
within the case) 

.V, (c) Handle on case for reeling in the line 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES : 

A* Have students practice identifying hand woodworking 
tools used for measuring and layout, and naming their 
principal parts* 

V. SPECIAL MATERIAL AND EQUIPMENT ; 

A. Overhead transparencies and overhead projector 
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VI. STUDENT REFERENCES i 

A. Brodhead-Garrett Company Equipment and Supplies Catalog r 
4560 East 71st Street, Cleveland, Ohio 

B. .Hairatond, James J. ,^ Donnelly, Edv^ard T. , Harrod, Walter 

F. , Rayner, Norman A. Woodworking Technology / McKnignt 
and McKnight Publishing Coitpany/ Bloomington, Illinois 

C. McDonnell, Leo p'! ^ Kidd, Donald M. , Siy, Louis J. 

Hand Woodworking Tools, Delmar Publishers, Inc., Albany, 
New York 

D. Stanley Tools Catalog , Stanley Tools ^Division of the 
Stanley Works, New Britain, Connecticut 
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III. Agricultural Mechanics ' " 

E. Agricultural -Mechanics Skills 

UNIT: 10. Woodworking— Hand , and Power Tdols 

PJ^OBLEM AREA; b. Identifying and Naming Principal 
Parts of the Following Classifications- of Hand Wood- 
wofkmg Tools: Saws, Planes and other Edge Cutting 
Tools, Wood Chisels, Hatchets 

TEACHING PLAN ' ^ 



I. INTRODUCTION : The good workman is able to identify 
the tools which he uses and name their principal 
parts. The careless workman does not pay much atten- 
tion to these and other details. Pride of workman- 
ship is indicated by a person's willingness to pay 
- attention to the hundreds of details necessary for 
achieving success. Knowledge of tools is one of the 
important details. 

II. STUDENT PERFORMANCE OBJECTIVES : 

The student will* be able to: 

A. Identify and name thfe principal parts of each 
hand woodworking toc^l included in this, teaching 
plan to 100 percent accuracy as, determined by 
the information included in this teaching plan. 

Ill- OUTLINE OF INSTRUCTIONAL CONTENT : 

A. Saws ] 

1. Hand crosscut saw (2 4 inches is handy length) 

(a) Handle 

(b) Blade 

(c) Teeth (popular fineness of cut from 8 points 
per inch to 11 points per inch) 

(d) Back 

(e) Toe ' ' 

(f) Heel ^ ^ ¥ 
Nomenclature is the ;5ame for hand ripsaw. For 
ripsaw fineness of cut the choice generally is 
from 5 1/2 to 7 points per inch 

2. Hand ripsaw, 

3. Compass saw (12 to 14 inches are popular lengths) 
(a) Handle (has slot for the blade to fit into) 

. (b) Blade (narrow and tapered for cuttihg curves) 

(c) Teeth (fine rip tqeth) 

(d) Back 

erJc v^^ 
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(e) Toe _ _ _ _ 

(f) Heel (blade is slotted above tTie^eel so it " 
can fit into the ^lot on the handle) 

(g) Wingnut or screw to keep handle tight (may 
be two) 

Keyhole saw 

(a) Is a bit shorter than compass saw, is narrower 
at the handle, has finer teeth, and tapers to 
a sharper point. Nomenclature is the sara^ 
Coping saw (popular size is one with inside m^sure- > 
iTBnt of frame 4 3/4 inches by 6 3/4 inches) 

(a) HandlS 

(b) Frame 

(c) Blade (narrow with tiny rip teeth* Held in 
'frame under tension) 

(d) Front blade attachment 

(e) Rear blade attachnvent 
Blade is detachable 

Back saw (12 and 14 inches are popular lengths) 

(a) Handle ' ^ 

(b) Blade 

(c) Teeth (fine crosscut) 

(d) Back (reinforced) 

(e) Toe 

(f) Heel 

A longer and wider back saw, known as the miter 
saw, is used in a itvetal miter box 

Miter box ^ 

(a) Saw guides 

(b) Depth stop 

(c) Width of board adjustment 

(d) Frame 

(e) Quadrant 

(f) Saw guide catches 

(g) Legs 

(h) Lock lever 

(i) Baseboard / 

(j) Adjustable length stop 

(k) Front guidepost 

(1) Rear guidepost 

(m) Screw at bottom of post 

(n) Sets crew at top of post 

anes and other edge cutting tools 
Smooth plane (7 to 10 inches long) 

(a) Knob 

(b) Lever cap screw 

(c) Plane iron cap 

(d) Bever cap 

(e) Cam 

(f) Double plane iron 

(g) Single plane iron 
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4hl . 


liateraX-ad-joiating— leve. 


(i) 


Handle 


(j) 


Heel 


(k) 


Adiustincf nut 


(1) 


Throat 


(m) 


FroQ 


(n) 


Frog screw 


(o) 


Frog adjusting screw 


(P) 


"i'" adjusting lever 


(q) 


Han^e screw 


(r) 


Handle bolt and nut 


(s) 


Lever cap screw 


(t) 


Cap screw 



Nomenclature for jack plane, jointer plane, and 
fore plane same as for'sitvooth plane. 

2. Jack plane (11 1/2 to 15 inches long) 

3. Jointer plane (22 to 24 inches long) 

4. Fore plane (18 inches long) 

5. Block plane (from 4 to 7 inches in length) 

(a) Toe 

(b) Finger test 

(c) Lever cap screw 

(d) Adjusting screw 

(e) Plane iron 

(f) Heel 

(g) Throat 

6. Spoke shave (either a 9 or 10 inch freune) 

(a) Frame 

(b) Blade 

(c) Cutter cap 

(d) Cap screw 

(e) Adjusting screws 

7., Drawknife (has a cutting blade from 8 to 10 inches 
long) 

(a) Frame (U-shaped) 

(b) Blade 

(c) Handles (one at each end of frame^ Made of 
wood) 

8. Cabinet scraper (has 11 1/2 inch frame) 

(a) Frame 

(b) Blade 

9. Hook scraper (blade widths range from 1 1/2 inches 
to 3 inches, and length of handles from 5 inches to 
12 inches) 

(a) Frame (either metal or hardwood) 

(b) Blade 

Wood chisels ^ ' 

1. Butt chisels (from 2 1/2 inches to 3 1/4 inches — 
length of blades) 
(a) Cutting edge 
^ ib) — Beve4 — 

(c) Biade 

(d) Handle 

(e) Head 

1^4 ^ 
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2.- Poi^ket chisels ~<from 3 1/4 inches to 4 1/2L . 

inches — length of blades) 

3. Firiner chisels (from 4 1/2 inches to 7 inches — 
length of blades) 

4. Widths of blades are from 1/8 inch to 2 inches 
for all 

5. Noirenclature is the same for all. There are^ 
however, two main types of chisels: tang or 
socket. In the tang type, the chisel fits into 
the handle. In the socket type, th.-> handle fits 
into a socket on the wood chisel. 

D. Hatchets 

1. Adze eye 

2. Cheeks 

3. Head 

4. Handle 

5. Bevel • 

6. Cutting edge ^ , 

7. Claw (in case of claw hatchet) " * 
.Half hatchet and> lathing hatchet each has nail pulling 

slot. Lathing hatchet has a dovible bevel edge. Claw 
hatchet and half hatchet each may be obtained with 
either a single or double bevel cutting edge. 

IV. POSSIBLE STUDENT LEARNING ACTIVITIES : 

A. Have students practice identifying hand woodworking 
tools include'd in this teaching plan and naming their 
principal parts. 

V. SPECIAL MATERIALS AND EQUIPMENT : 

A. Overhead transparencies and overhead projector 
VI. STUDENT REFERENCES : 

A. Brodhead-Garrett Conpany Equipment and Supplies Catalog r 
4560 East 71st Street, Cleveland, oHTo 

B. Haitmiond, James J./ and others. Woodoworking Technology r 
McKnight and McKnight Publishing CoiT5>-any , Blooiningtonr 

^ Illinois 

C. McDonnell, Leo P., and others. Hand Woodworking Tools, 
Delmar Publishers, Inc., Albany, New York 

D. Stanley Tools Catalog , Stanley Topl^ Division of the 
Stanley Works , New Britain, Connecticut 
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III; Agrictiltural Mechanics ^ 

F. Agricultural Construction and Maintenance 
UNIT : 1. Water Supply 

PROBLEM AREA : i. Illinois Water Well Pump Installation 

Code 



TEACHING PLAN 



I. INTRODUCTION ? Water is essential for life. Uncontandnated 
drinking water^ is essential for health. Many water systems 
in Illinois depend upon, wells. A knowledge of Illinois 
Department of Public Health rules and regulations for such 
installations is important. 

II. STUDENT PERFORMANCE OBJECTIVES ; ^ 

The student will be able to: 

A. Pass an examination with 90 percent accuracy on the 
basis of approved answers obtained from the Illinois 
WaterS^ell Puitp Installation Code . 

III. OUTLINE OF INSTRUCTIONAL CONTENT:^ 

A. Scope 

1. Code prescribes minimum standards for installation 
of water well pumps or equipment eitployed in with- ' 
drawing or obtaining water from a well for any use 
(a) Includes such seals and safeguards as may be 

necessary to protect from contaniination 

2. Code does not apply to installation of pumps or 
equipment on water wells which are subject to re- 
gulation under ^ther laws of the State iinless these 
code rules and regulations have been adopted under 
those laws ^ 

3* Installation of a punp or equipment on a well drilled 
or used for observation or any other purpose in con- 
nection with the development or operation of a gas 
storage project is also excluded from the provisions 
of tihis Code 



^Most of outline from information found in pxablication 
listed under student reference section. 



ERLC 



12^ 



123 



ERIC 



B'. Defirrrtiona — — — 

I. Department — Illinois Department of Public Health 

* 2: Water well — any excavation that is drilled, cored, 
bored, washed, driven, dug, jetted, or otherwise 
constructed when the intended use of such excavation 
is for acqiiisition of ground water 

3. Pump installation — the procedure en^loyed in the 
placeiTBnt.and preparation for operation of equipment 
and materials utilized in withdrawing or obtaining 
water from a well 

(a) Includes all construction involved in making 
entrance into the well and establishing such 
seals and safeguards as may be necessary to 
protect such water from contamination 

4. Water well puitps and equipment — any equipment or^ 
materials utilized or intended for use in .withdrawing ' 
or obtaining water from a well including pxiitps , 
seals, pressure tanks, fittings and controls 

5. Well seal — an arrangement or device used to cap a 
well or to establish a watertight closure of the 
junction of a well punp or piping with the well 
casing at the upper terminal of the well 

6. Casing — the pipe installed in a drilled hole to 
give unobstructed access to a water-bearing formation 
and includes the riser pipe of. a buried slab type 
dug or bored well 

7. Pipe sleeve — a pipe cast in the cover slab of a 
dug or bored well to provide an entrance for pump 
components qr use for venting, disinfection, or 
water level determination 

8. Well vent — an opening at the upper teinninal of 

a well to provide for equali'zation of air pressure 
in the well or the release of gases ^ 

9. Contamination — a change of the biological, chemical, 
or physical quality of a water so that it is actually 
or potentially harmful or injurioiis to the health of 
the laser 

10. Pitless well adapter — an assembly of parts which 
will permit water to pass through the wall of the 
well casing or extension thereof 

(a) Provides access to the well and to the parts 
of. the water system within the well 

(b) Provides" for the transportation of the water 

and the protection of the well and water therein, 
from surface or near surface contamination 

(c) Parts or appurtenances to a pitless well 
adapter include, but are not limited to, the 
vent, the device (s) on or in the wall cf the 
casing, and the cap or cover on the top of 
the casing or casing extension 

II. Approved basement ~ a room below ground surface, 
under a building and having an adequ^fte drain not 
si±>ject to backflow of liquid wasto^ 
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€. ^nera-i reqxiireineTits 

1. Installation contractor 

(a) -Installation of pumps or equipment shall 
be macJe only by or under supervision of 
persons^ firms or corporations holding a 
valid license under the Illinois Water 
Well and Puit^ Installation Contractor's 
license Act unless 'exenpt from provisions 
of that Act 

2. Notification of proposed installation 

(a) Prior to installation of a water well pump 
qr equipment, the contractor shall notify 
the Department that the installation ±s • 
to be made 

(1) Notification shall be given on such 
forms as are prescribed by the 
Department 

3. Conpletion report 

(a) Within 30 days after a water well pump 

or equipment has been installed, the con- 
tractor shall submit a report of the 
installation on such forms as are pre- 
sqribed and furnished ^by the E)epartment 

D. Punip installation 

1. Upper well terminal 

(a) Well casing, curb.s, and pitless well adapters 
shall terminate not less than 8 inches above 
tfie finished ground surface or punp house , 
floor cuid at least 2^4 inches above maximum 
high Water level as given by the most re- 
cent U.S. Geological Survey flood plain 
elevation map where flooding occurs 
do) No casing shall be cut off or cut into 
below ground level except to install 
a pitless well adapter 

2. Pitless well adapter 

(a) Shall be so designed and constructed that 
the point or points of field attamment of 
the pitless well adapter to the w^l casing 
and all water contact surfaces on parts in 
contact with the ground shall be un<|fer pres- 
sure of the water system 

(b) The cap, -casing cover or sanitary seal shall 
be self-draining and overlap the top of the 
casing or casing extension with a downward 
flange 

(c) There shall be no openings in the cover, 
within the outside diameter of the casing 
or^ casing extension, except for a factory 
installed vent 

(1) Such factory installed vent shall be 
installed in the cap or cover using a 
threaded or welded connection 
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(2) Vent opening shall be turned down^ 

secured^JLn—pQsition-y— reasona bly . - tamp er 

proof and be screened with not less 
than 16 mesh, non-corrodible screen or 
filtered in such a manner as to prevent 
the entry of insects 

(d) The cover shall be watertight 

(e) Pitless well adapters will require the 
approval of the Illinois Department of Publioso 
Health j 

Hand puitps 

(a) Shall be of the force type equipped with a 
packing gland around the puirp rod, a delivery 

. spout which is closed and downward directed/ 
and a one-piece bell type base which is part 
of the pump stand or is attached to the pump 
column in a watertight manner 

(b) Installation 

(1) Bell base of the pump shall be bolted 
with a gasket to* a flange which is 
securely attached to the casing or pipe 
sleeve 
Power driven pumps 

(a) Design and operating principles of each type 
of power driven puirp determines where each 
may be located with respect to a well 

• (b) The location selected, for the pxamp determines 
what factors must be considered to make an 
acceptable installation 

Location above well 

(a) Shall be so moimted on the well casing, pipe 
sleeve, puirp foundation or punp stand that a 
watertight closure is or can be made for the 
open end of the casing or slee\'e 

(1) The pump base bolted with a neoprene or 
rxibber gasket or equivalent watertight 
seal to a foundation or plate provides 
an acceptable seal 

(b) On large pump installations the bolting may 
be omitted when the weight of p\Mttp and column 
is sufficient to make a watertight contact 

" with the gasket 

(c) If the putip unit is not located over the 
casing or pipe sleeve, but the purtp delivery 
or suction pipes emerge firom the top of the 
well, a watertight expanding rubber seal or 
equivalent shall be installed between the 
well casing and piping to provide a water- 
tight closure 

(1) The top of the seal shall not extend 
below the uppermost edge of the casing 
or pipe sleeve 
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llOca^t:io^--4n-wel4— — — — — — ^ — — ~ — — — 

(a) Permissible for submersible pumps only 

(b) When the discharge line leaves the well at 
the top of the casing,* the opening between 
the discharge line and ceising or pipe sleeve 
shall be sealed watertight with an expanding 
rubber seal or equivalent device 

(c) When an underground discharge is desired, a 
pitless well adapter shall be installed 

(d) A check valve shall not be permitted between 
the well and the inlet side of the pressure 
tank 

Offset from well 

(a) May be located in an approved basement pro- 
vided the pump and all suction pipes are 
elevated at least 12 inches above the floor 

(b) All portions of suction lines buried below 
the ground surface between the well and the 

'puit5> shall be enclosed in a pressure dis- 
charge line maintained at system pressure 

Vent^ 

(a) All vent piping shall be of adequate size 
to allow equalization of air pressure in 

the well and shall be not less than one-half 
inch in diameter ^ 

(b) Locate in such a manner as to prevent con^ 
tamination of the well 

(c) Vent opening shall terminate at least 8 inches 
above the finished grade 

(1) Shall be turned down, secured in position 
reasonably tanper proof , and be screened 
with not less than a 16 mesh screen or 
filtered in such a manner as to prevent 
the entry of insects 

(d) Particular attention shall be given to pro- 
per venting of wells in areas where toxic or 
inflammable gases are known to be a character- 
istic of the water 

(1) If determined that either of these types 
of gases are present, all vents when 
located in buil OS shall be extended 
to discharge outside the building at a • 
height where they will not be a hazard 
Punp bearing liabri cation 

(a) Shall be with water or oil which will not 

adversely affect the quality of thp water to 
be pumped 

Water level measurement 

(a) Piping for this purpose shall terminate above 
the upper well terminal, be capped watertight, 
and all openings around the piping at the 
point of entry into the well sealed watertight 
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(1) Provision for measuring water level 
— in th e-wel-1 is -desirable oa-^^ells -of- 



large capacity 
Disinfection and sanples 
1* General - 

(a) When water is required to meet bacterial 
quality standards for human consiomption, 
, the well, puit?), piping and pressure tank 
shall be disinfected by the contractor 
(1) Sufficient chlorine shall be intro- 
duced to give a dosage of 100 parts 
per million to the water in the well 

2 . Disinfection 

(a) Have a clean well before using chlorine 
disinfection 

(1) Remove oil, grease, dirt, and other 

foreign matter from the well and pump, 
piping and other equipment before 
installation and the introduction of 
chlorine 

3. Analysis 

(a) If collection of a water sample is not . 
part of the installation contract, the 
contractor shall instruct the owner on 
procediare for collection and submission 
of a water sample to an approved laboratory 

4 . Caution 

(a) work with chlorine in a well ventilated place 

(b) Granules or strong liquid should not come in 
contact with skin or clothing 

(c) Solutions are best handled in wood or crockery 
containers 

(1) Metals are corroded by ^strong chlorine 
solutions 

IV, POSSIBLE STUDENT LEARNING ACTIVITIES : 

A* Have person from Illinois Departnent of Public Health 
' speak to the class and answer questions about water 
well puinp installation 

\> 

B. Have water well pxutp installation contractor speak to 
the class and answer questions 

C. Visit the site of a water well pump at various stages 
of installation 

D. Collect a water saitple from a well, and send it to an 
approved laboratory for analysis. 
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- &PEei-Mi"MATERI-AIiS" .ftND-EQPXP^ENT- ^ - - " - 

A. Examples of parts of puirps and equipment mentioned 
in teaching plan / 

B. Overhead transparencies of puitps and equipment and 
conponents mentioned in teaching plan 

C. Materials for taking a water sanple from a well 
and submitting it to an approved laboratory for 
analysis 

STUDENT REFERENCE ; 

A. Illinois Water Well Pump Installation Code (Rules 
and Regulations) , State of Illinois Department of 
Public Health 

TEACHER REFERENCE ; 

A. Private Water Systems ^ Midwest Plan Service 
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III. Agricultural Mechanics 

F. Agricultural Construction and Maintenance 

UNIT: 1. Water Supply 

PROBLEM AREA ; b. Drilled Wells 

.TEACHING PLAN 



I. INTRODUCTION : Drilled wells are iixportant sources of 
water in Illinois. A safe water supply is dependent 
on a knowledge of sanitary engineering principles and 
approved procedures. 

II. STUDENT PERFORMANCE OBJECTIVES : 

The student will be able to: 

A. Pass an exandnation with 90 percent accuracy on the 
basis of approved answers obtained from Circular 
4.052 Drilled Wells , Illinois Department of Public 
Health 

III. OUTLINE OF INSTRUCTIONAL CONTENT :"^ 

A. location and construction 
1 . Gene ral 

(a) Wells providing drinking water should be 
4 constructed and located in such a manner 

they will yield safe water at all times, 
and under all conditions 

(b) Contamination of a water supply normally 
occurs when seepage from privy vaxilts, 
sewers, septic tanks or other sewage 
systems, or surface contamination enters 
the well 

(c) Surface contamination 

(1) Carried by rain.6r surface water into 
the well through the top 

(2) May seepr through the walls 

(d) Well ngist be constructed in such a manner 
that the top' and first 10 feet are water- 
tight 



'^Most^ of outline from information found in publication 
listed in student reference section. 
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(D ^in irormal soil , contaiTiinataon usually 

is eliminated after filtering dovm 10 
feet 

(e) Well platform should be placed on an earth 
fill at least one foot higher than the 
natural ground surface 

(f) All sources of contamination should be lo- 
cated at a lower level than the well 

(g) Surface drainage should be* such as to pre- 
vent the formation of puddles or other 
accumulation of surface within a 15- foot 
radius of the well 

2. Location 

(a) No closer than 50 feet from a privy, tile 
sewer, drain line or septic tank 

(b) No closer than 75 feet from a cesspool, 
seepage pit or subsurface seepage tile 

" 3. Construction 

(a) Top of well should be made absolutely water- 
tight 

(b) Upper 10 feet of the well lining should be 
constructed of 6-inch reinforced concrete 
or seamless well casing of steel, wrought 
or cast iron 

(c) If a well vent is desired, it should be ex- 
tended 18 inches about the platform or 
gTOxmd surface and be equipped with a turned 
down elbow 

(1) Should have the opening screened with 
24-inesh copper or other non-corrosive 
screen 

(a) Two layers of l6-n>esh house screen 
may be used as a siabstitute 

4. Puirp suction lines 

(a) If the pump is located away from the well, 
the buried pipe leading to the pmrp from 
the well should be located at least as, far* 
away from sources of contamination as the 
well should be 

5. Construction notes 

Xa) Insulated punp house should be as small as 
possible to contain equipment 
(1) About 3 feet x 3 feet x 3 feet should 
be adequate for most installations 

(b) If electric line is brought in through the 
floor and fixtures are attached to pressure 
tank instead of well then the entire build- 
ing may be. removed to service well and 
equipment 

(1) Hinge may be placed at base of one wall 

(c) The casing shall end at 6 inches above the 
floor and be equipped with a sanitary^ well seal 
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(d) The inside walls and roof should be faced 

— wifb h a v apoi? -seal — — — — - - — 

New Drilled wells 

1. Frost pits shall not be used on new drilled 
wells 

(a) The well casing shall tentvinate above 
ground level 

(b) Frost protection shall be provided by 
•"using w insulated pump house or by using 

a cominercia.L pitless discharge unit^ 

2. Jet, reciprocating, deep well turbine, direct 
suction, and subnersible power pumps are all 
approved providing all suction, pressure, vent, 
and electric lines enter, the casing through a 
watertight seal 

3. Hand punps are approved providing they are of 
the "force" type with a packing gland around 
t±e pump rod, are equipped with on enclosed, 
turned down spout, and have a bell' type, one- 
piece base that is made as a part of the pump 
casing or is attached to the pump in a water- 
tight manner 

4. Pumps and pressure tanks may be located in the 
basement of a dwelling providing such basement 
is provided with adequate drainage 

(a) All wells must be located outside of base- 
ment walls as far from sewers as possible 
but no closer than the minimum distances 
previously listed 

* 

Rehabilitating existing pits 

1. Well casing must terminate at least 6 in'ches 
above pit floor>>^and be sealed with a sanitary 
well seal 

2. A concrete* floor shall be provided 

J. Walls shall be of watertight masonry construction 
.4. Pit top or platform shall be of concrete and all 
openings to the pit shall be of watertight con- 
struction 

5/ Pit shall be equipped with either, a separate 
drain discharging to the surface of the ground 
above flooding or a concrete sump and pump dis- 
charging with free-fall,to the ground surface 
(a) Under no circumst^ces should a pit drain 

be connected to any other tile or drain line 
6* Any pit or well vent shall be carried to a ppint 
at least 18 inches above th,e ground surfa.ce n 
(a) All vents shall be equipped with a "turned- 
down" elbow and the opening shall be screened 
with 2 layers of non-corrosive fly screen 
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Drilled well disin fection ^ . 

1. A new well, or one which has beenfcleaned or re- . 
paired,; normally contains contamination which may 
remain for weeks unless the well is thoroughly 
disinfected 

2. This may be accomplished by the use of ordinary 
laundry bleach solution 

3. Directions for disinfecting a drilled well with 
100 PPM (parts per million) chlorine ^ " 

Dia. well Gallons Amount of laundry bleach 
in inches per ft, (5.25% chlorine) required- 

for each llOO gallons of 

3 .37 water equals 3 cups. One 

4 .65 cup equal's an 8 ounce 

5 1.00 measuring cup, 2 cups equa 

6 1.50 1 pint and 4 cups equal 1 
8 2.60 quart. 



10 4.10 
12 6.00 



/ 



4. Steps 

^ (a) Determine the anuDunt of water in the well by 
multiplying the gallons per feet by the 
number of feet of water in the well \ , 
(1) Considering the well f ull , of-^wa^t^r will 
be satisfactory in most cases, as a 
slight overdose does no harm 

(b) For each 100 gallons of water in the well, 
use the amount of bleach given in the table 
above * 

(1) Mix this totai amount in about 10 gallons 
of water 

(c) Pour this solution into the top of the well 
between the casing and the drop pipe before 
the well seal is installed 

(1) This may involve a permanent raising of 
the pump about 4 inches in order to 
allow sufficient space for the addition 
of the solution and for the placement 
of a sanitary well seal 

(d) Connect one or more hoses from faucets on 
the discharge side of the pressure tank to 
the top of ^the well for at least 15 minutes 

(1) Then open each faucet in the system un- 
til a chlorine smell or taste appears 

(2) Close all faucets 

(3) Seal the top of the casing with a sani- 
tary well seal ^ 

(e) Let stand for several hours, preferably over- 
night 

(f) After standing, operate the pump, discharging 
from* all outlets* until all chlorine odor and 
taste disappears 

13G 



'1 



133 



\ 



(g) After several days use, submit ^^^ple of 
the water to Illinois Department of Public 
Health, Division of Sanitary Engineering 
laboratory for analysis 

(1) See County Health Department person 
for details 
5. Chlorine hazards to avoid 

(a) When working with chlorine, always be in an 
open or well ventilated place 
/ (b) Do not allow the strong liquid to remain in 

contact with the skin or clothing 
(c) Solutions are best handled in wood or 
crockery containers 

(1>. Metal containers are corroded by strong 
chlorine solutions 

E. , Limestone 

1. Wells' obtaining wateo: from limestone should always 
be regarded with ca^ut ion 

2. In Subdivisions, or other densely populated areas , 
therf should be at le^^t 50 feet of soil over the 
limestone in order to obtain a reasonably safe 
water-supply 

3. In sparst^ly populated rural areas, a depth of 30 
feet ydf^^j^^i over the limestone normally is satis; 
factory ^ ''^^ 

4. If tnere are any roqk outcrops, qudrries 
don/d wells within a quarter of a mile,^^ if the 

"aSpth of soil over the rock is less than^peci- 
fied, all water pumped from the well should be 
adequately and continuously chlorinated 

F, Analyses and samples 

1. Bacterial ^ analyses of samples of drinking water 
are made, free of charge^ for rural sources upon 
request to the Illinois Department of Public 
Health, or County Health Department 
(a) A special container for bacteriological a 

analysis, with instructions, is available 

upon request 

IV. , POSSIBLE STUDENT LEARNING ACTIVITIES : 

A, Have person from County Health Department talk to 
class and answer questions. 

Have contractor for drilled wells talk to class and 
answer questions. i 

C. Visit the site of a drilled well at vapous stages 
of cons true ti on. 

D. Collect a water sample from a drilled well and send - 
I it to axi^^apj5roved laboratory for analysis. 
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V, SPECIAL MATERIALS AND EQUIPMENT : 

A. Examples of parts sfnd equipment mentioned in this 
teaching plan 

B. Special containers for bacteriological analysis, w^ith 
instructions 

C. Overhead transparencies oE schematic drawing of insu- 
lated pump house / hand pump installation, and othqr 
illustrations — especially related to different kinds 
of pumps 

VI. STUDENT REFERENCE ; 

A._ Circular 4.052 Drilled Wells , Illinois Department of 
Public Health, Division of Sanitary Engineering 

VII. TEACHER REFERENCE ; * 

A. Private Water Systems , Midwest Plan Service 
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III, Agricultural Mechanics 

G,- Agricultural Electrification 

UNIT ; 2. PlsCfbtjing for Electrical Wiring 

PROBLEM AREA ; i. Local Electrical Code — Electrical 

Inspector and His- Work 

TEACHING PLAN 



I, INTRODUCTION ; ' The local electrical code is important for 
the safety of all users of electricity in a particular 
locality. The electrical inspector is the single^ most 
influential person in seeing that the provisions of the 
locajL electrical code are carried out for the benefit of 
the citizens. 

II. STUDENT PERFORMANCE OBJECTIVES ; 

The student Will be able to: 

A. Pass an examination with 90 percent accuracy on the 
basis of approved answers obtained from thig teaching 
plan and the references listed. 

III. OUTLINE OF INSTRUCTIONAL CONTENT :^ 

A. Establishment af office of electrical inspector 

1. Shall be appointed by the city manager 

2. He shall receive such compensation as may be pro- 
vided by ordinance 

3. He shall be under the supervision of the commission 
er of buildings 

B* Bond - Oath 

1. Before entering upon the duties of his office 

(a) He shall take oath prescribed for all town 
officers 

(b) He shall execute and deliver a bond payable 
to the Lown in the penal suiq^. of $2,000 with 
sureties to be approved by the town clerk, 
conditioned upon the faithful performance 
of the duties of his office 

« 

C* Qualifications 

1. No person shall be appointed to the office of 

electrical inspector wl>o is not reasonably skilled 




Most of outline from information found in Town of Normal 
ERIC Electrical Code , 



136 



ERIC 



in the various departments of electricity and 
well versed in the rules and requirements of 
the National Electrical Code 

D. Duties of the electrical inspector 

1. Shall enforce all laws relating to the installation, 
alteration and use of electrical equipment 

2. See that the construction, maintenance and control • 
of all electrical appliances and apparatus and 
systems of electrical wiring and systems of poles 
for the carriage of said electrical wires and the 
electrical wiring of all buildings in the town, 
either public or private, shall conform and com- 
ply with the rules and regulations established 

(a) Also electric or illuminated signs or bill- 
boards 

3. Blectrical inspector, in the discharge of his 
official duties, and upon proper identification, 
shall have' authority to enter any building, 
structure or premise at 'any reasonable hour 

4. In dangerous si-tuations, the electrical inspector 
shall have the authority to order service discon- 
tinued to any property until such conditions are 
corrected 

E. Maintenance of office-duty of inspection 

1. Electri^cal inspector, shall establish and maintain 
an office at the city hall 

2. Has duty to inspect all uses of electricity 

(a) Within the corporate limits of the town or 
on town owned property outside the corporate 
limits of the town 

(b) Whether used either as a motive power or for 
heating 

(c) Whether used for lighting or for telegraph 
or telephone purposes 

(1) Or for any other purpose whatever re* 
quiring a connected system of wires or 
of poles and wires 

(a) Extending throughout, along or 

across the streets, alleys or other 
public places of the town^ or any 
portion thereof 

— Or where electricity is used in 
any private property within the 
town when connected with any 
such general system of electri- 
cal power or any isolated system 

F. Inspection cind tests 

1. The electrical inspector shall, within one 
working day of notification of completion by 
the contractor, make his inspection 
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2. No work in connection with an electrical wiring 
system shall be covered or concSsaled until it 
has been inspected and permission to do so has 
been granted by the electrical inspector 

3. Concealment can take place only after the. elec- 
trical inspector has posted a notice giving per- 
inission on the Building Permit Card 

' 4. On completion of the work, the electrical inspec- 
tor shall inspect the work and cause tests to be 
made of the operation of the entire system to in- 
sure compliance with all requirements 
5. Any work which is rejected by the electrical in- 
spector shall be corrected and reinspected within 
30 days . . 

(a) If, upon reinspection, an electric wiring 
system is found to be defective and unsafe 

(1) The electrical inspector shall revoke 
all certificates and permits in effect 

(2) , The use of such system shall be dis- 

continued until it ha,s been made to 
conform to required standards and after 
a new permit has been issued 

G. Inspection upon complaint ^ ^, . 
1* Upon complaint in writing of any citizen of this 

town as to the unsafe condition of any part of 
any such electrical system within the town 
(a) It shall be the duty of the electrical in- 
spector to inspect each part complained of 
(1) If he finds any defect, he is to re- 
quire the person, firm or corporation 
at fault in the matter to put such 
part in proper condition 

H. Condemnation of electrical work or equipment — 
right of appeal 

1. The town electrical inspector shall have the 
authority upon inspection or reinspection to 
condemn any or all electrical work installed or 
being installed that may be considered vinsafe or 
hazardous to life or property 

(a) He. shall serve a written notice upon the . 
person owning, using or installing the same 
to place the work in a secure and safe 
condition 

2. If any person owning,, using or installing such 
condemned electrical work shall deem that he is 
aggrieved by the condemnation 

(a). He shall have the right to appeal from the 
decision of the electrical inspector to the 
, Electrical Commission within 10 days after 
receiving the written condemnation notice 
(1) The Commission shall select a reason- 
able time and place for a hearing and 
give due notice to the parties involved 
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(a) And .shall render a decision on the 
appeal without unreasonable delay 
(2) The decision of the Electrical Commission 
shall be final 

(a) Upon condemnation of any electri- 
cal work, the electrical inspector 
is authorized to refuse the connec- 
tion or to order the disconnection 
of any electrical supply lines un- 
til the condemned work has been 
made safe and is approved by the 
electrical inspector 
— The order shall be in writing, 
signed by the electrical inspec- 
tor and served upon both utili- 
ties furnishing services in the 
town and upon the owner 

IV, POSSIBLE STUDENT LEARNING ACTIVITIES : 

A. Have town electrical inspector talk to class and an- 
swer questions. 

B. Take a field trip to see the town electrical inspector 
at work. - 

C. Attend a hearing of the Electrical Commission. 
V. SPECIAL MATERIALS AND EQUIPMENT ; 

A. Sample forms used by 'the town electrical inspector 

B. Overhead transparencies and overhead projector 
^ VI. STUDENT REFERENCE: 

A. Town electrical code 
VII. TEACHER REFERENCES : 

A. National Electrical Code , National Fire Protection 
Association 

B. Richter, H. P. Practical Electrical Wiring 
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III. Agricultural Mechanics 

G, Agricultural Electrification 

UNIT : 5. Residential and Farm Electric Motors 

PROBLEM AREA; c. Nameplate Information 



TEACHING PLAN 



INTRODUCTION: The nameplate of a motor contains a 



of 



information which is useful to the owner who can proper^ly 
interpret it. It will help a person avoid errors which 
can waste time and cost money. 

II. STUDENT PERFORMANCE OBJECTIVE: 



The student will be able to: 

A. Pass an examination with 90 percent accuracy on the 
' basis of approved answers obtained from references 
lis'ted at the end of this teaching plan. 

' 9 

III, OUTLINE OF INSTRUCTIONAL COIjTENT : 

A. Information which might appear on a motor nameplate: 



1. 


Manufacturer's name 


2. 


Model: M13265 


3. 


Type : CSH 


4. 


Frame: 482 


5. 


Code : L 


6. 


Volts: 115 - 230 


7. 


Cyc; 60 


8. 


Ph: 1 


9.. 


Amps : 16-8 


10. 


Hp: 1 


11. 


RPM: 1725 


12. 


SF: 1.15 


13. 


Thermal protector 


14. 


AC motor 



B. Manufacturer's name, model number, type number, frame 
number, and code number 

1. Information needed when ordering a replacement 
motor 




^Most of outline from information found in Anderson, Paul 
M. , Electrical Tips for Everyone . 
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(a) Name and nuiiibers identify, the motor for the 
supplier and manufacturer 

Voltage 

1. Voltage at which the motor should be used 

2. If two voltages (115/230) are listed, the motor 
can be used on either 115 volts or 2 30 volts 

3. A wiring change is necessary insTHe the motor to 
change from 115 volts to 230 volts and vice versa 

4. A one percent drop in voltage will reduce the 
turning effort of a motor about two percent 

(a) Low voltage at the motor means an overloaded 
motor 

(1) Result is high operating temperatures 
or inability to start required loads 
(a) Either will cause motor "burn-outs" 

5. Never should the vol^tage at the motor be less 
than 90 percent of that stated on the nameplate 

6. Motors designed for 110 and 120 volts both will 
operate on 115 volts 

(a) One designed f or ^IIQ volts will operate 
better 

(b) Voltage loss in the line will reduce the 115 
volts at the source so there will be about 
110 volts at the motor 

Cycles (Cyc) 

1. 60 cycles per second is standard frequency for 
household current 

2. A motor will work well as long as the number of 
cycles is within 10 percent of the value stamped 
on the nameplate 

(a) Within this limit there will be a small 
variation in motor speed 

3. For normal applications, any motor bought should 
be stamped for 60 cycles 

4. Instead of "cycle" the abbreviations "c/s" or 
"cps" may be used — meaning cycles per second 
(a) The trend is toward using the term "Hertz" 

or its abbreviation "Hz" in the place of 
"cycles per second" 

(1) The term "Hertz" is named after Prof. 
H. R. Hertz, German scientist who dis- 
covered the cyclical nature' of electri- 
cal phenomena 

(2) 60-cycle current is re/erred to as 60 
Hz 

Phase (Ph) 

1. The number "one" means a single phase motor 

2. The number "three" mecins a three phase motor 
(a) Use three phase motor if power supply is 

three phase 
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Single phase motors can be used on a three phase 
system by "splitting'* (using) one phase out of 
the three phase system 

fi three phase motor cannot be used on a single 
phase line without the use of a phase converter 

F. Horsepower (Hp) 

1. Value given in this space on the nameplate is 
the rated shaft output of the motor 
^ 2. One horsepower is equal to 746 watts 
3. To get one horsepower at the shaft, it is neces- 
sary to put more j:han 746 watts into the motor 

(a) The input to the motor is determined by 
multiplying nameplate amps times volts 

(1) In the case of one horsepower, accprd- 
ing to nameplate information, the 
actual figures could be 8 amps times 
230 volts or '1840 watts 
(a) The large difference between the 
1840 watt input and the 746 watts 
output at the shaft can be accounted 
for by motor efficiency and power 
factor 

— Motor efficiency commonly ranges 
from 70 to 80 percent 

— Power factor is the result of 
certain characterisitics of al- 
ternating current and is not 
usable by the motor 

(b) To select wire size for a motor circuit, use 
the amperage stated on the nameplate even 
though a part of this amperage produces 
power which cannot be used by this motor 

G. Revolutions per minute (RPM) 

1. This is the speed at which the motor will rotate 
when developing its rat^d horsepower 

2. If overloaded, the motor will run slower than the 
RPM Stamped on its nameplate 

(a) If the overload is increased too far, the 
motor will stall 

(1) It will burn out if not quickly re- 
moved from the line 

3. Low voltage reduces the speed of the motor 

4. When running at no load the speed may be 25 to 
50 RPM higher 

H. Service factor (SF) * . ^ ^ ' 

1. Motors used to be rated on the basis of a tempera- 
ture rise, over and above the temperature at the 
motor location 

(a) Ordinary motors were -based on a^rlse of not 
over 40 degrees C (centigrade) 
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(1) Motor could be used continuously at its 
rated horsepower without harm if its 
t temperature did not increase more than 
40 degrees C 

(a) C (centigrade) now sometimes is " 
known as Celsius scale after 
Anders Celsius, Swedish scientist 
who invented it 
(b) Motors are no longer rated on a temperature 
rise basis 

(1) Heat-resisting qualities of the wire 

used to wind motors, and the insulating 
materials in motors, have been improved 
to the qxtent it's no longer necessary 
to rate them on a temperature rise basis 
(a) Motors now can run at much higher 
temperatures without damage 
2. Service factor can range from 1.00 to 1.35 

(a) If service factor is 1.00, motor can be 
operated in a location where the ambient 
temperature is not over 40 degrees C at its 
rated horsepower continuously without damage 
to the motor 

(b) If service factor is 1.15, it can be used at 
up to 1.15 times its rated horsepower under 
same conditions as listed for (a) above 

(c) Should be considered as a margin of safety 
which manufacturer has built into the motor, 
rather than determining the size of motor 

to use in an application requiring 1.15 times 
motor's rated horsepower 

(1) Margin of safety then becomes a reserve 
^for unforseen loading such as tight 

belts, misalignment, tight bearings , or 
mome ntary overlo ads 

(2) A service factor of 1.00 provides no 
such JKiargin of safety 

I. Thermal protector 

1. A device for protecting a motor against overloads 

2. Location is indicated by a small red button 
(a) Usually at one end of the motor 

3. Is reusable by pushing the button to reset it 
after allowing a short cooling off period 

J. AC motor 

1. Use only on alternating current 

2. DC motors can be used only on direct current 

3. A few motors are marked AC or DC 

(a) They can be used on either AC or DC current 

IV, POSSIBLE STUDENT LEARNING ACTIVITIES ; 

A. Practice interpreting nameplate data for motors used 
in agricultural mechanics shop and at home. 

14b ' 
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B. Have a motor supplier or manufacturer's representative 
, * speak to' the class and answer questions. 

V. SPECIAL MATERIALS AND EQUIPMENT ; 

A. Electric motors with nameplates on them 

B. Nameplate data copied from nameplates on electric 
motors 

C. Overhead transparencies and overhead projector 
vi. STUDENT P.EFERENCE ; 

A. V.A.S. Electric Motors for Farm Use 
VII. T EACHER REFERENCES : 

A. Anderson, Paul M. Electrical Tips for Everyone, 
Correspondence Course in AgricHTtHre and Home Economics, 
The Pennsylvania State University, College of Agricul- 
ture, Extension Service, University Park, Pennsylvania 

B. Richter, H. P. Practical Electrical Wiring , McGraw- 
Hill Book Company ^ 
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Speci f ic Re f erences * 
III. Agricultural Mechanics 

A. Agricultural Power and Machinery Cluster Area 



Hunt% Donnell, Farm Power and Machinery Management ^ 
Iowa State University Press, Ames, Iowa, 

Inclement and Tractor Red Bpok , Inteqrtec Publishing 
Corporation, 1014 Wyandotte Street^ Kansas City^ Missouri, 

Agricult ural Engineers^ Yearbook , American Society of 
Agricultural Engineers"^ 2950 Niles Road^ St. Joseph, 
Michigan. ^ 

Hunt, Donnell, "Selection of Self-Propelled Combines" 
reprint from Illinois Research , University of Illinois 
Experiment Station, Volume 15, Number 4, Fall 1973. 

The Plan ter Selection , Adjustment" , Maintenance , and 
Use , V.A.S. 3021. Vocational Agriculture Service, 434 
Mumford Hall, University of Illinois, Urbana, Illinois, 

Tractor Operation and Daily Care , American Association 
of Vocational Instructional Materials, Engineering 
Center, Athens, Georgia. 

Safe Tractor and Farm Machinery Operation by Center for * 
Rural Manpower and Public Affairs, Michigan State Uni- 
versity.* Available from Illinois Curriculum Management 
Center, State of Illinois, Division of Vocational and 
Technical Education, Springfield, Illinois. 

Operating Tractors for Grounds Keeping and Ornamental 
Ho rticulture , American Association of Vocational In- 
structional Materials, Engineering Center, Athens, 
Georgia. 

Handling and Using Gasoline and Liquid Petroleum Gas , 
V.A.S. 30l3. Voactional Agriculture Service, 434 Mum- 
ford Hall, University of Illinois, Urbana, Illinois, 
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10. Selecting and Storing Fuels and Lubricants , Ainerican 
Association of Vocational Instructional Materials, En- 
gineering Center Athens, Georgia. 

) 

11 . Small Engines — | Principles of Operation , Trouble Shoot- 
ing and Tune-Up , i';V .A. S ♦ 3014. Vocational Agriculture 
Service, 434 Mum^ord Hall, Universii^y of Illinois, 
Urbana, Illinoisl / 



\ 



12 . Care and Oper ati^on of Small- ^^ligines , Volume I , American 
Association o f'^VocatTonal Instructional Materials, En- 
gineering^ Cej;)xer , Athens, Georgia. 

13* Tractor Mai ntenance Principles and Procedures , American 
Associ atTon of Vocational Instructional Materials, En- 
gineering Center, Athens, Georgia. 

14 • Fundanventals of Service — Engines , John Deere Service 
Pub li cations , Jo^ Deere Road, Moline, Illinois. 

> 

15. Fundamentals of Service — Pow er Trains , John Deere 
\ Service Publications, John Deere Road,. Moline, Illinois* 

\. * 

16* Tires for Farm Equipment , V.A.S. 3031. Vocational Ag- 

riculture Service, 4 34 Mumford Hall, University of Illi- 
nois, Urbana, Illinois. 
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Fundamental s of Service Hydraulics , John Deer Service 
Publications , John Deere Road, Moline, Illinois. 



18. The Two-Cycle Engine , V.A.S. 3020. Vocational Agricul- 
tural Service, 4 34 Mumford Hall, University of Illinois, 
Urbana, Illinois. 

19 . Fundamentals of Machine Operation — Preve ntive Mainte- 
nance , John Deere Service Publications, John Deere Road, 
Moline , Illinois. 

2b. Phipps, Lloyd J. Mechanics in Agriculture . The Inter- 
state Printers and Publishers, Dan vi lie , Illinoi s . 

21. Stone, Archie A. and Gulvin, Harold E. Machines for , 
Power Farming * John Wiley and Sons, Inc., One Wiley 
Drive, Soinerset/ New Jersey. • 

22 . Fundament als of Machine Operation — Combine Harvesting . 
John Deere Service Publications , John Deere Road, 
Moline , Illinois . 

23. Spray Painting , V.A.S. 2015. Voactional Agriculture 
Service, 4 34 Mumford Hall, University of Illinois, 
Urbana, Illinois. 
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24. Engine Compression and Cylinder Leakage Tes ting , VjA.S. 
3025. Vocational Agriculture Service, 4 34 Mumfora Hall^ 
University of Illinois, Urbana, Illinois* 

25. The Engine Cooling System , V.A.S. 3030. Vocational Ag- 
riculture Service, 4 34 Mumford Hall, University of Illi- 
nois, Urbana, Illinois. 

26. The ^torage Battery , V.A.S, 3024. Vocational Agriculture 
Ser^vite, 434 Mumford HaLl , University of Illinois, Ur- 
bana, Illinois 

27. The Spark Plug — Operation , Selection and Mai ntenance , 
V.A.S. 3026. Vocational Agriculture Service, 434 Mum- 
ford Hall, University of Illinois, Urbana, Illinois. 

28. The Ignition System Testing and Analyzing Test Re - 
sults , V.A.S . 3028. Vocational Agriculture Service, 

4 34 Mumford Hall, University of Illinois, Urbana^ Illinois. 

29. Fundame ntals of Service — Electrical Systeniis y John Deere 
Service Publications, John Deere Road, Moline^ Illinois. 

30. Small Engines Servi^ce Manual , Intertec Pxablishing Corpo- 
ration, 1014 Wyandotte Street , Kansas City, Missouri. 

< 

31. Mi crometers and Related Meas uring Tools , V.A.S. 3023. 
Vocational Agriculture Service, 4 34 Mumford Hall, Uni- 

^ varsity of Illinois, UrbaJia, Illinois. 

32. Farm Tractor Tune-Up and Service Specifications , Ameri- 
can Association of Vocational Instructional Materials, 
Engineering Center, Athens, Georgia. 

33. Farm Tractoi: Tune-Up , V.A.S. 3008. Vocational Agricul- 
ture Service, 4 34 Mumford Hall, University of Illinois, 

' Urbana, Illinois. 

34. Small Engines — Repair and Overhaul , V.A.S. 3019. Vo- 
cational Agriculture Service, 4 34 Mumford Hall, Univer- 
sity of Illinois, Urbana, Illinois. ^ ' 

35. Maintenance and Repair of Small Engines , Volume II. 
American^ Association of Vocational Instructional Mate- 
rials, Engineering Center, Athens, Georgia. 

36. ABC's of Hand Tools , General Motors Corporation, Public 
Relations Staff, Room 1-101, General Motors Building, 
Dettoit, Michigan. 

37. Equipment and Supplies Catalog , Brodhead Garrett Coit^any, . 
4560 East 71st Street, Cleveland, Ohio. 
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38. Fundamentals of Servi ce — Shop Tools ^ J.ohn Deer Service 
Publications , John Deere Road , Moline, Illinois . 

39. Air Conqpressors y V.A.S, 3018. Vocational Agriculture 
Service, 4 34 Mumford Hall, University of Illinois, Ur- 
bana, Illinois. 

40. Safety in the Agricultural Mechanics Shop , V.A.S. 3022. 
Vocational Agriculture Service, 4 34 Mumford Hall, Uni- 
versity of Illinois, Urbana, Illinois. 

41. Tool Identification Kit , The Interstate Printers and 
Publishers, 19-27 Nor.th Jackson Street, Danville, Illi- 
nois . 

42 . Machine Shop and Technology Tool Identification Kit , 
The Interstate Printers and Publishers , 13-27 North 
Jackson Street, Danville, Illinois. 

43. Collazzo, Charles G. Building Good Cus tomer Relations , 
Small Marketers Aid, Small Business Administration Field 
Office, Federal Office Building, 219 South Dearborn 
Street, Chicago, Illinois. 

44. Entenberg, Robert D. Are You Selling Enough Service? 
Small Marketers Aid, Small Business Administration Field 
Office, Federal Office Building, 219 South Dearborn 
Street, Chicago, Illinois. 

45. Everett, Ralph. A Fistful of Future in 4 Easy Steps , 
Empire Sales Training Center, Inc., 4T5 N.E. 103 Street, 
Miami, Florida. 

46. Ernest, John W. and DaVall, George M. Salesmanship 
Fundamentals , McGraw-Hill Books, Manchester Road, Man- 
chester, Missouri . 

•47. Vreeland, Richard C. Customers , A Neglected Sales Force, 
Small Marketers Aid, Small Business Administration Field 
Office, Federal Office Building, 219 South Dearborn 
Street, Chicago, Illinois. . 

48. Otterboutg, Robert K. Building Cus tomer Confidence in 
Yo ur Service Shop , Small Marketers Aid, Small Business 
Administration Field Office, Federal Office Building, 
219 South Dearborn Street, Chicago, Illinois. 
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Agricultural Structures and Conveniences Cluster Area 

49. Farms te ad Planning Handbook ; Midwest Plan Service. 
Available fro!# Cooperative Extension Service, Department 
of Agricultural Engineering, College of Agriculture, 
University of Illinois, Urbana Illinois . 

50. Structures and Environment Handbook , Midwest Plan Serv- 
ice^ Department of Agricultural Engineering, College of 
Agriculture, University of Illinois, Urbana, Illinois. 

51. Building with Concrete Masonry , V.A.S. 3034. Vocational 
Agriculture Service, 4 34 Mumford Hall, University of 
Illinois, Urbana, lil^ois. 

52. Making and Using Concrete on the Farm , V.A.S. 3007. 
Vocational Agriculture Service, 434 Mumford Hall, Uni- 
versity of Illinois, Urbana, Illinois. 

53. Applying Asphalt Roofing and Siding Products, V.A.S. 

30 35 . Vocational Agriculture Service, 4 34 Mumford Hall, 
University of Illinois, Urbana, Illinois. 

54. Exterior Plywood in Farm Construction , American Plywood 
Association, 1119 A Street, Tacoma,, Washington. 

55., Jones, Mack M. Shopwork on the Farm , McGraw-Hill Book 
Conpany , Manchester Road, Manchester , Missouri . 

56. Wakejnan, T. J. and McCoy, Vernon L. The Farm Shop , 

The Macmillan Conpany, School Division, 86 6 Third Ave- 
nue, New York, N.Y. 

5 7. Use of the Square in Farm Construction , V.A.S. 3009. 

Vocational Agriculture Service , 4 34 Mumford Hall, Uni- 
versity of Illinois, Urbana, Illinois. 

58. Manly, H.* P. Plumbing Installation and Repair , Freder- 
ick J. Drake and Company Publishers, 7312 North Ridgeway 
Avenue , Skokie , Illinois . ^ < 

Soil and Water Management for Agricultural Lands , and Public 
Recreational Areas 

59. Snowmobile Service Manual , Intertec Publishing Corpora- 
tion, 1014 Wyandotte Street, Kansas City/ Missouri. 

60. Chain Saw Service Manual , Intertec Publishing Corpora- 
tion, 1014 Wyandotte Street, Kansas City, Missouri. 

61. Farm Surveying , V.A.S. 3010. Vocational Agriculture 
Service , 4 34 Mumford Hall, University of Illinois, 
Urbana, Illinois. 
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62. Legal Descriptions of Illinois Real Estate ^ C800. Agri- 
cultural Publications Office^ 12 3 Mumford Hall^ Urbana, 
Illinois. 

63. * Terracing y V.A.S. 4038. Vocational Agricultural Service^ 

434 Mumford Hall , University of Illinois, Urbana, Illinois. 

64. Grass Waterways , .V.A.S> 4021. Vocational Agriculture 
Service, 4 34 Mumford Hall, University of Illinois, Ur- 
bana, Illinois. 

65. Drainage of Agricultural Land , Water Information Center, 
Inc., 44 sTntsink Drive, East Port Washington, New York. 

66. I13,inois Farm Drainage Law , C751. Agricultural Publica- 
tions Office, 12 3 Mumford Hall, Urbana, Illinois. 

6 7 Ponds for Water Supply and Recreation , Agriculture Hand- 
book No. 387. Soil Conservation Service, U.S. Department 
of Agriculture. For sale by the Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, D.C. 

68. Illinois fingineeriny Practice Standards atnd Specifica- 
tions f"or ConservatiorT^ractices , Soil~Conservation 
Service , U.S. Department of Agriculture, Post Office 
Box 678, Champaign, Illinois. 

E. Agricultural Mechanics Skills 

69 . Shop Planning — Basic Design of Shop and Service Centers , 
Am»3rican Association of Vocational Instrnrtional Mate- 
rials. Engineering Center, Athens, Georgia. 

Shielded Metal-Arc Welding , V.A.S. 3004a. Vocational 
Agriculture Service, 4 34 Mumford Hall, University of 
Illinois , Urbana, Illinois . 

Oxyacetylene Welding and Cutting , V.A.S. 3001a. Voca- 
tional Agriculture Service, 4 34 Mumford Hall, University 
of Illinois', Urbana, Illinois. 

Metallic Inert Gas (MIG) Welding , V.A.S. 3037. Voca- 
tional Agriculture Service, 4 34 Mumford Hall, University 
of Illinois, Urbana, Illinois. 

Tungsten Inert Gas ( TIG ) Welding , V.A.S. 3036. Voca- 
tional Agriculture Service, 4 34 Mumford Hall, University 
of Illinois, Urbana, Illinois. 

So ldering for Home , Farm , and Shop Applications , V.A.I. 
313r27. Vocational Agriculture Service, 4 34 Mumford Hafl, 
University of Illinois, Urbana, Illinois. 
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75. Farm Metal Work , V.A.S. 3002. Vocational Agriculture 
Service, 4 34 Mumford Hall, University of Illinois, Ur~ 

.bana, Illinois. • - 

76. Sharpening Hand Tools , V.A.S. 3005. Vocational Agricul- 
ture Service, 4 34 Mumford Hall, University of Illinois, 
Urban a, Illinois . * 

77. McDonnell, Leo P., Kidd, Donald M. , and Siy, Loiais J. 
Hand Woodworking Tools^, Delmar Publishers, Inc., Moun- 
taanview Avenue, Albany , New York. 

Hairanond, Jamss J., Donnelly, Edward T., Harrod, Walter F., 
and Rayner, Norman A. Woodworking Technology , McKnight 
and McKnigh€ Publishing Company, Bloomington , Illinois. . 

Stanley Tools CataJ^og, Stanley Tools Division of Stanley 
Works ,■ New 'Britain,\Connecticut . 

80. McDonnell, Leo P., Kidd, Donald M. , and Siy, Louis J. 
Po r table Power Tools , Delmar Publishers, Inc., Mountain- 
view Avenue , . Albany , New Yo rk . ^ 

Agricultural Construction and Maintenance 

81. Private Water Systems , Midwest Plan Service. Available 
from Cooperative Extension Service, Department of Agri- 
cultural Engineering, College of Agriculture, University 
of IlJlinois , Urbana, Illinois. 

82. Pi anning an Individual Water System , American Association 
og Vocational Instructional Materials, Engineering Cen- 
ter., Athens, Georgia. 

83. Illinois Water Pump Installation Code, State of Illinois 
Departifent of Public Health, Consuirer Health Protection, 
Springfield, Illinois. 

84. Drilled Wells , Circular 4.052. Illinois Departirent of 
Public Health, Division of Sanitary Engineering, Spring- 
field, Illinois. 
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Dug Wells , Circular 4.051. Illinois Departmsnt of Public 
Health, Division of General Sanitation, Springfield, Illi- 
nois. 



86. Soils and Septic Tanks , Agriculture |:nformation Bulletin. 
Soil Conservation. Service, U.S. Department of Agricul- 
ture. Available from Superintendent of Documents, U.S. 
Government Printing Office, Washington, D. C. * 

87. Planning Grain-Feed Handling , Midwest Plan Service. 

j' Available f roir^ooperative Extension Service, Department 

1 of Agriculture^ Engineering, College of Agriculture, V— 

Y University of/Illinois, Urbana, Illinois. ..^^ 
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G. Agricultural Electrification 

88. Electrical Hazards on the Farm, V.A.S. 3012. Vocational 
Agriculture Sei;'vice, 4 34 Mumford Hall, University of 
Illinois, Urbana, Illinois. 

89. Anderson, Paul M. Electrical Tips for Everyoiie , Cor- 
respondence Courses in Agriculture and Home Economics, 
The Pennsylvania State University, College of Agricul- 
ture, Extension Service, University Park, Pennsylvania, 

90. Nationad Electrical Code , National Fire Protection As- 
sociation, 470 Atlantic Avenue , Bos ton , Mas sachus ett s . 
Available from Vocational Agriculture Service, 4 34 
Mumford Hall, University of Illinois, Urbana', Illinois. 

91. Lightning and Lightning Protection on the Farm , V.A.S. 
3011 . Vocational Agriculture Service, 4^4 Mumford Hall, 
University of Illinois, Urbana, Illinois. 

92. Planning for Electrical Wiring , V.A.S. 3003b. Vocational 
Agriculture Service, 4 34 Mumford Hall, University of 
Illinois, Urbana, Illinois. 

93. Usin^ Three-Phase Electrical Power on the Farm , V.A.S. 
3038. Vocational Agriculture Service, 4 34 Mumford Hall, 
University of Illinois, Urt^ana, Illinois. 

94. Electrical Wirin(^ Procedures , V.A.S. 3016a. Vocational 
Agriculture Service, 4 34 Mumford Hall, University of 
Illinois, Urbana, Illinois. 

95. Richter, H. P. Wiring Siitplified . Park Publishing, 
Inc., P. 0. Box 8527 (Lake Street Station) , Minneapolis, 
Minnesota. 

96. Richter, H. P^ Practical Electrical Wiring . McGraw- 
Hill Book Conpany, Manchester Road, Manchester, Missouri. 

97* Applying Electrical Controls in Farm Production , V.A.S. 
Vocational Agricultural Service, 434 Mumford Hall, Uni- 
versity of Illinois, Uxbana, Illinois. 

98. Electric Motors for Farm Use. Vocational Agriculture 
Service, 4 34 Mumford Hall, University of Illinois, 
Urbana, Illinois. 
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Selected References for More Information 

A. Agricultural Machinery ' Teaching Materials from John 
Deere y John Deere Service Publications, John Deere 
Road, Moline, Illinois. 

Fundamentals of Machine Operation series and Fundamen- 
tals of Service series of books, slide sets, and other 
aids, 

B* Aids to Educators , Educational Relations, Public Rela- 
tions Staff, General Motors Building, Detroit. Michigan. 

Exanples of aids listed are: ABC' s of Hand Tools , A 
'Power Primer , and Diesel - The Modern Power . Many of 
the items listed are available in limited quantities 
at no cost to educators for use in classrooms and shops. 
There are some materials for which a small charge is 
made . / 

C. Booklet listing teaching aids and pricey, American As- 
sociation of Vocationsd Instructional Materials, En- 
gineering Center, Athens, Georgia. 

Publications and visual aids in agricultural mechanics 
for use at the secondary level. 

D* Booklet, "Delco-Remy Training Aids," with separate price 
list and order blank. Technical Literature -Section, 
Delco-Reiny Division of Ge^^ral Motors Corporation, An- 
derson, Indiana. I 

Booklet describes and illustrates teaching aids avail- 
able from this source, information cx>ncerning GM Train- 
ing Centers and Delco-Remy Service Schools, and how 
accredited schools can order equipment for classroom 
use . 

E. Catalog and separate price list for Midwest Plan Service 
Plans, Extension Service, Department of Agricultureil 
Engineering, College of Agriculture, University of Illi- 
nois/ Urbana," Illinois. 

Pxiblications about such subjects as livestock waste 
management, trusses > handbooks, beef housing, swine 
housing, hay and silage storage, grain storage, machin- 
ery storage, and insulated pump house* 

F. Careers in Farm . Machinery Sales and Service films trip 
and script, Vocatioilal Education Productions , California 
State Polytechnic College, San Luis Obispo, California. 



150 



153 



Each frame of the filmstrip is pictured by the state- 
ment made about it in the script booklet. A booklet 
listing other aids (including p\±>lications) is avail- 
able upon request ♦ 

^^^^ and Ranch Safety Guide , National Safety Council, 
425 North Michigan Avenue, Chicago, Illinois. 

State and Federal governments are taking a much more 
militant role in enforcing safety laws, rules, and 
regulations. This guide provides quite a lot of in- 
formation which should be helpful in establishing a 
farm or ranch safety plan effective enough to keep the 
owner out of troiable with safety inspectors. Even more 
important, however, is the saving of life and property 
which will result. 

A list of other publications from the National Safety 
Council is available upon request. The Farm Depart- 
ment, for exaitple, publishes the Farm Safety Review 
six times a year. Tractor safety and precautions to 
be tsUcen around overhead power lines illustrate topics 
covered in the publication. 

H. Hqbar Publications Catalog , Hobar Publications, Division 
of Hobar Ent^erprises , Inc., 1305 Tiller Lane, St. Paul, 
Minnesota. 

Manuals, v'isuals, and other items designed for shop in- 
structors and students in vocational agriculture, in- 
dustrial education, trades and industrial 'Education, 
and vocational-technical schools are included. 

I. NASCO Agricultural Sciences Catalog , NASCO, Fort Atkin- 
son, Wisconsin. 

Among the many items listed in agricultural sciences 
are those of .special interest to high school agricul- 
tural mechanics instrud:tors. 

^. Ohio Curriculum Materials Description ctnd Price List , 
Ohio Agricultural Education, Curriculum Materials 
Service, Boom 201, 2120 Fyffe Road, Columbus, Ohio. 

Has a section on agricultural engineering. The section 
includes listings for publications, color slide sets, 
and overhead projection transparencies. 

K. Skill Sheets for Agricultural Mechanics ,. Department of 

\ Agricultural Education^ Iowa State UniverjSity, Ames, 
Iowa. Available from Illinois CurriculuitJ Management 
Center, State of Illinois, Division of Vocational and 
Technical Education, Springfield, Illinois. 

^ . 157 . 
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Booklet developed 'especially for use in high school 
, agricultural itvechanics shops. Exanples of jobs covered 

are: sharpening the twist drill bit, cleaning and 
servicing an electric motor, and tool sharpening guage. 
Two similar booklets from the 'same source ire: skill w 
Sheets for Agricultural Machi nery and Skill Sheets for 
A Small Gasoline Engine sT 

L. Teaching Materials Catalog , Vocational Agriculture Serv- 
ice, 4 34 Mumford Hall, University of Illinois, Urbana, 
Illinois . 

Lists subject matter units, slide films, overhead trans- 
parencies, and other aids for use i^ agriculture mechan- 
ics classes at the secondary, post-secondary ^and adult 
levels. Has other listings in addition to the agricul- 
tural mechanics areas. The materials from the Vocational 
Agrictilture Service are useful, quite inexpensive , ^and 
up-do-date. 

M. . List of Available Pijblications of the United States 

Department of Agriculture , SuperTntendent of Documents, 
^ U.S. Government Printing Office, Washington, D.C. 

Has many listings in agricultural engineering and re- 
lated areas. Other useful information is provided. 

N. List of U .S . Departinent of Health, Education , and 
Welfare Officiof EducatIon"Tv±>licatIonS / Office of 
Education, U.S. Department of Health, Education and 
Welfare, Washington, D.C J 

Has listings of publications useful for high school 
instructors of agricultural mechanics. The U.S. Office 
of Education contracts with various agencies to produce 
such aids on a coiv^ijiuing basis. A recent exanple of 
this is the Career Preparation ^ in Agricultural Equip- 
ment and Mechanics A Curriculum Guide for High School 
Vocational Agriciilture . It is one of ten guides devel- 
oped under the direction of the Ohio Career Education 
and Curriculum' Management Laboratory in Agricultural 
Education, The Ohio State University, Columbus, Ohio. 



SCHOOL FACILITIES, EQUIPMENT AND SUPPLIES 



The following are necessary for conducting a successful 
program in agricultural mechanics: 

A clean, comfortable classroom which is well lighted 
and properly equipped. It must be large enough for 
the largest class which will use it. 
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A shop with at least 2 00 square feet of area for ec 
student in the largest shop section. It should have 
adequate lighting, ventilating and exhausting. There 
should be enough tools ani equipment for the largest 
shop class, and they should be of good quality. 

Enpugh inside and outside storage space. Many facili- 
ties are deficient in this regard. 

Many hand tools, power tools, equipment, and supply (con- 
sumable) items are needed. Quantities will depend upon 
such things as how conprehensive the agricultural mechanics 
program is and how many students and adults are involved. 

The partial list of tools used in small engine work which 
follows represents only one small area of agricultural 
mechanics, yet quite a large number of tools results: 
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Box end wrenches 
3/8" drive socket set 
Ignition tool kit 
Allen wrench set 
Pliers : 

Needle 'nose 

Diagonal cutting 

Adjustable 

Vise grip 
Screwdrivers ; 

Two standard sizes 

Phillips head 

Offset 

Screw holding type 

Magnetic 

Clutch type 
Spark plug sockets 

Three sizes 
Taps and dies 
Valve lifter 
Piston ring compressor 
Piston ring expander 
Micrometers 

Inside 

Outside 

155 



Punches: 
Center 
Pin 

1/2 drift soft brass 
Hammers : 

Ball peen 

Lead 

Plas tic 
Files : 

Point 

Mill 

Other 
Open end wrenches 
Adjustable wrenches ^ 
Vises and vise fixtures 
, Drills: 

Hand 

Drill press 
Drill bits . 
Valve seat cutter 
Various pullers 
Adjustable reamers 
Cylinder dial guage 
Torque wrench 
Compression tester 



J 
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Other items and their sources are 
things necessary for carrying out 
as successful: 

I tern 

1. Updated reference books 

2. Current agricultural maga- 
zines with agricultural 
mechanics articles 

3. Current agricultural me- 
chanics magazines 

4. Current bulletins and 
circulars 

5. Agricultural Mechanics 
Releases 

6. Cumulative Record Books 



listed as exaitples of 
most programs i:^ cognized 



Source 



Publishing corrq^any 



Piablishing coitpany 



Publishing corr5)any 



Extension Service, 

Vocational Agriculture 
Service 

Vocational Agriculture 
Service 



7. Tool charts 



8. 



10. 



Slidefilms, overhead trans- 
parencies, color slide sets, 
ajid other aids 



Tool identification kits 
and Hardware Study and 
Identification Kit ^ 

Agricultural mechanics hand 
tools, power tools, equip- 
ment, consumable supplies 
and related items 



Stanley Tools Division 
of Stanley Works 

Vo c at i onal Agric ult ure 
Service 

American Association of 
Vocational Instructional 
Materials 
NASCO 

Hobar Publications 
Various other commercial 
coirpanies 

In ters tate Printers and 
Publishers Catalog 



Brodhead-Garrett Catalog 
Midwest Supply Service 
Cat alog 
NASCO Catalog 

Patterson Brothers Catalog 
Sears and Roebuck Catalog 
Local community 
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Any agricultural mechanics program will be strengthened if 
the instructor is able to arrange for community resources 
to be utilized on a regular basis. Exanples of individuals 
and businesses which might be willing to cooperate in a 
worthwhile educational effort are: 





Agricultural Power and Machinery Dealership 


b. 




w • 




A 

u • 


^vjii s er V an on X s u 


e • 


Local Electrical Inspector 


f 


radix u i acuu re r s representative 




Hardware Store Owner 


n • 


Lumber Coit^jany Manager 


X • 


Electric Motor Repair Shop 


j* 


Building Contractor 


k. 


Painter 


1. 


City Building Inspector 


m. 


Drilled Well Contractor 


n . 


Tile Drainage Contractor 


o. 


Concrete Contractors 


P- 


Steel Buildings Construction Business 
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AUDIO .VISUAL SOURCES AND MATERIALS 



Source: Vocational Agriculture Service, 434 Muraford Hall, 
University of Illinois, Urbana, Illinois. 



Agricultural Mechanics 

A. Agricultural Power and Machinery Cluster 

4 

Slidefilms 

1 av. Calibrating Field Sprayers VAS 442 

2 av. Calibrating a Granular Applicator VAS 44 3 

3 av. Using Power Lawn Mowers Safely VAS 4 98 

Transparencies 

4 av. Tractor Safety 

5 a-v. Tractor Tune-Up and Maintenan'ce 

6 av. Spray Painting 

B. Agricultural Structures and Conveniences Cluster 
Slidefilms 

7 av. Selection and Application of Galvanized Roofing 

and Siding VAS 42 3 

8 av. Using the Level to Stake Out a Building VAS 4 39 

9 av. The Use of Welded Wire Fabric on the Farm VAS 4 32 

10 av* Planning and Preparing for Concrete Masonry Con- 

struction VAS. 433 ^ 

11 av. Laying Concrete Masonry Units VAS 4 34 

12 av Special Concrete Masonry Problems VAS 4 35 

13 av. Identification of Pipe and Fittings VAS 4 80 

Transparencies 

14 av. Asphalt Roofing 

&D. Soil and Water Management for Agricultural Lands and 
Public Recreational Areas Cluster 

Slide films 

15 av. Using the Steel Tape in Surveying VAS 4 36 

16 av* Recording the Field Hotes in Surveying VAS 4 37 

17 av; Using the Level in Farm Surveying VAS 4 38 
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Agricultural Mechanics Skills Cluster ^ 
Slidefilms 

18 av. Oxyacetylene - Assembling^ Testing, Lighting 

Blowpipe VAS 454 

19 av. Oxyacetylene - Cutting, Bronze Welding VAS 455 

20 av. Oxyacetylene - Fusion Welding, Hard Surfacing, 

etc, VAS 456 

21 av. Arc Welding - Process, Equipnent, and Safety 

VAS 450-64 

22 av. Arc Welding - Flat Position Welding VAS 451-64 

23 av. Arc Welding - Vertical, Horizontal and Overhead 

Position Welding VAS 45 2-64 

24 av. The Jointer - How To Use It Safely VAS 4 60 

25 av. Drill Press - How To Use It Safely VAS 461 

.26 av. The Circular Saw - How To Use It Safely VAS 4 62 
27 av. The Power Grinder - How To Use It Safely VAS 46 3 
2 8 av. The Radial Arm Saw - How To Use It Safely VAS 4 64 

29 av. The Portable Electric Saw— How To Use It Safely 

VAS 4 65 

30 av. Care and Maintenance of Arc Welding Equipmsnt 

VAS 4 70 

Transparencies 

31 av. Gas Welding Safety 

32 av. Inert Gas Welding 

33 av. Shielded Metal-Arc Welding 



Agricultural Electrification Cluster 
Slidefilms 

34 av. Diagramming Electrical Wiring Circuits VAS 401-65 

35 av. Identification of Electric Wiring Items V^S 404C 

36 av. Electric Motors Part 1^ Magnetism and the DC 

Motor VAS 41^' 

37 av. Electric Motors Part 2, Induction and the AC 

^totor VAS 413 

38 av. Electric Motors Part 3'^^' Testiiig and Identifying 

Leads; Connecting and Reversing VAS 414 

39 av. Electric Motors Part 4, Trouble Shooting Vas 415 

40 av- Cleaning Electric Motors VAS 416 

41 av. Practical Maintenance of Electric Motors VAS 417 

42 av. The Safe Use and Care of Ladders VAS 497 

Transparencies 

43 av. Wiring Exercises ^ 
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Source: Deere and Coitpany , Distribution Service Center — 
Dept. S/P 14;00 - 3rd Avenue, Moline, Illinois 



A. Agricultural Power and Machinery Cluster 
Slide Sets * 

44 av. Tractors FMO-102S 

45 4y. ^ Safety FMO-182S j\ 

46 aV. Preventive Maintenance FHb-162S 
4 7 av. Combine Harvesting FM0-'15'2S 

4 8 av. Machinery Management FMO-l/72S 

49 av. Tillage FM0-112S < 

50 av. Planting FMO-122S • 

51 av. Hay and Forage Harvesting FMO-14 2S 

52 av.. Hydraulics FOS7IO Slides 

5 3^ av. Electrical Systems FOS-20 Slides ' 
5 4 av. 'Engines FOS-30 Slides 

5 5 av. Power Trains FOS-40 Slides^ 

Transparency Masters ' ' 

56 av. Hydraulics FOS-10 Masters 

5 7 av. Electrical Systems FOS-20 Masters 

58 av. Engines FOS-30 Masters 

59 av, Power Trains FOS-40 Masters 



FiliTi3 and Videotapes 

60 Clean Air (film) SX-1073 

61 av/^fficient Cooling (film) SX-1074 

62 av. Lubrication (film) SX-1075 

63 av. Clean Fuel (film) SX-1076 

6 4 av. Set of 4 on Videotape VTR-72049 



Source: American Association for Vocational Instructional 
Materials, Engineering Center, Athens, Georgia 



F. Agricultural Electrification 

i 

.Slide Sets 

6 5 av. Understanding Electricity and Electrical Terms 
66 av. Maimtaining the Lighting and Wiring System 

Transparencies 

6 7 av. Electric Motors, Selection - Protection - Drives 
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Black and White Masters 



68 av. Understanding Electricity and Electrical Terms 

69 av. Maintaining the Lighting and Wiring System 

70 av. Electric Motors, Selection - Protection - Drives 



/ 
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TEACHERS' COMPETENCIES AND TRAINING AVAILTIBLE 

\ ; ' . 

^ Opportunities exist for agricultural mechanics instructors 
to upgrade their skills and understandings, A partial list 



follows 
1. 



3 
4 
5 

6. 



\ 

Request area community colleges^ four-year institu- 
tions, Division of Vocational and Technical Educa- 
tion, Illinois Vocational Association, Vocational 
Agriculture Service, and Industry to conduct work- 
shops in special area of interest. 

Attend inservice workshops held during th^ annual 
Agricultural Occupations Teachers' Conference in " 
June. 

Attend state-wid^ meetings in agricultural mechanics 

Attend area meetings conducted by Extension Setvice, 

Enroll in on-cairpus or>©ff-canpus course work at 
four-ye^ institutions. 



Enroll in university corresponde^nce courses in 
agriaultural engineering. 
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